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INTRODUCTION
CHAPTER I
Language d is o r d e r s  o f  c h i ld r e n  r e s u l t i n g  from  n e u ro lo g ic a l  h a n d ic ap s  
have r e c e iv e d  c o n s id e ra b le  a t t e n t i o n  o v e r  th e  p a s t  s e v e r a l  y e a r s  (2 4 ,
2 5 , 3 3 , 3 4 ) . A reas o f  i n t e r e s t  have in c lu d e d  th e  c a u se s  and d ia g n o s is  o f  
n e u r o lo g ic a l ly  r e l a t e d  lan g u ag e  d i s o r d e r s ,  c h a r a c t e r i s t i c  b e h a v io r  ex­
h i b i t e d  by c h i ld r e n  w ith  th e s e  d i s o r d e r s ,  and  t r e a tm e n t  p ro c e d u re s . 
S tu d ie s  i n  t h i s  a r e a  c o n tin u e  t o  be  c h a l le n g in g  and o f t e n  c o n t r o v e r s i a l .  
R e c e n tly  an  i n t e r e s t i n g  and  c o n t r o v e r s i a l  th e o ry  o f  lan g u ag e  d is o r d e r s  
i n  r e l a t i o n  t o  n e u ro lo g ic a l  o r g a n iz a t i c n  h a s  b een  dev elo p ed  by 
D e la c a to  ( 6 ) .
D e la c a to  p r e s e n t s  a  th e o ry  r e l a t i n g  com m unication o r  m o b il i ty  t o  
a  schem a o f  n e u ro lo g ic a l  o r g a n iz a t io n .  H is schema i s  a s  fo llo w s :
N e u ro lo g ic a l  o r g a n iz a t io n  i s  t h a t  p h y s io lo g ic a l ly  
optimum c o n d i t io n  w hich e x i s t s  u n iq u e ly  and most 
co m p le te ly  i n  man and  i s  th e  r e s u l t  o f  a  t o t a l  and 
u n in te r r u p te d  o n to g e n e tic  n e u ra l  developm en t. T h is  
developm ent r e c a p i t u l a t e s  th e  p h y lo g e n e tic  n e u ra l  
developm ent o f  nan and b e g in s  d u r in g  th e  f i r s t  
t r i m e s t e r  o f  g e s t a t io n  and ends a t  ab o u t s i x  and one 
h a l f  y e a r s  o f  a ^  i n  norm al hum ans. T h is  o rd e r ly  
developm ent i n  humans p ro g re s s e s  v e r t i c a l l y  t h r o u ^  
th e  s p in a l  c o rd  and  a l l  o th e r  a re a s  o f  th e  c e n t r a l  
n e rv o u s sy s te m  up t o  th e  l e v e l  o f  th e  c o r t e x ,  a s 
i t  does w ith  a l l  mammals, Tfen's f i n a l  and un ique  
d ev e lo p m e n ta l p ro g r e s s io n  ta k e s  p la c e  a t  th e  l e v e l  
o f  th e  c o r te x  and i t  i s  l a t e r a l  (from  l e f t  t o  r i g i t  
o r  from  r i g h t  t o  l e f t ) .
T h is  p ro g r e s s io n  i s  an in te rd e p e n d e n t  con tinuum , 
hence i f  a  h ig h  l e v e l  o f  d e v e lo p n e n t i s  u n fu n c t io n ­
in g  o r  in c o n p le te ,  su ch  a s  i n  s le e p  o r  a s  th e  
r e s u l t  o f  tra u m a , lo w er l e v e l s  become o p e r a t iv e  and 
dom inant (m id -b ra in  s le e p  and  h ig h  c e r v i c a l  p a th ­
o lo g ic a l  r e f l e x e s ) .  I f  a  lo w e r l e v e l  i s  i n c o n p le te .
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a l l  su c c e e d in g  h ig h e r  l e v e l s  a r e  a f f e c t e d  b o th  i n  
r e l a t i o n  t o  t h e i r  h e ig h t  i n  th e  c e n t r a l  n e rv o u s  
sy stem  and i n  r e l a t i o n  t o  th e  ch ro n o lo g y  o f  t h e i r  
dev e lo p n en to  Man’ s  c n ly  c o n t r ib u t io n  t o  t h i s  
o r ^ n i z a t i o n a l  schema i s  t h a t  he  h a s  added  t o  th e  
v e r t i c a l  p r o g r e s s io n ,  th e  f i n a l  l a t e r a l  p ro g re s s io n  
a t  th e  l e v e l  o f  th e  c o r t e x .  H ere a g a in ,  a t  th e  
c o r t i c a l  l e v e l ,  th e  same p re m ise s  a p p ly . The f i n a l  
p ro g r e s s io n  m ust become dom inant and m ust s u p e r ­
cede a l l  o th e r s .  P r e r e q u i s i t e ,  how ever, t o  such  
dom inance i s  th e  a d eq u a te  developm ent o f  a l l  low er 
l e v e l s .
In to ta l ly  developed nan the l e f t  or the right  
c o r tic a l hemisphere must become dominant, with 
lower p rereq u isite  requirements met, i f  h is  or­
ganization i s  to  be complete (6 , pp. 4 -6 ).
The basic premise o f D elacato's neuro-psychological approach i s  
"that i f  man does not fo llow  th is  schema he ex h ib its  a problem o f  
m obility or communication" (6 , p . 7)« His procedures attenpt to  d eter­
mine the le v e ls  o f  inconplete neural organization and to  teach or p assive­
ly  inpose conplete organization at these le v e ls .  He further a sserts  that 
such procedures w i l l  a l le v ia te  the m obility or language disorder and that 
when th is  i s  done the neurological organization w il l  be conplete and the  
problem overcome (6 , p. 7 ) .
The le v e ls  o f  development Delacato considers in  h is  %)proach to  
learn ing are usually  conplete by s ix  and a h a lf  years o f  age in  normal 
humans (6 , p. 4 ) . He b elieves each le v e l  o f  development i s  chronologically  
predictab le and i s  m anifest in  the action s o f the c h ild . At b ir th , 
according to  Delacato (6 , pp. 47-67; 7 , 8 ) ,  the ch ild  i s  functioning at 
the sp in a l cord and medulla l e v e ls ,  and h is  actions co n sist o f  movement 
o f  the arms and legs but no m obility . Prom three to  twenty weeks, at 
the le v e l  o f  pons, the c h ild  i s  crawling in  a prone p o s it io n , beginning  
in  a homolateral fashion and culm inating in  cross-pattern  crawling.
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D u rin g  c ra w lin g , a c c o rd in g  t o  D e la c a to ,  th e  c h i ld  w atches h i s  h a n d s , b u t 
o n ly  one eye w atches each  hando A lso , a t  t h i s  l e v e l  D e la c a to  s e e s  th e  
c h i l d  a s  b e in g  u n a b le  t o  p la c e  sound i n  spaceo At th e  m id -b ra in  l e v e l ,  
from  f o u r  months t o  one y e a r  one and a  h a l f  m onths, th e  c h i ld  b e g in s  
c re e p in g  on h i s  hands and k n e e s , a g a in  b e g in n in g  i n  a  h o m o la te ra l  fa s h io n  
and c u lm in a t in g  i n  c r o s s - p a t t e r n  c re e p in g . At t h i s  l e v e l  D e la c a to  f e e l s  
th e  c h i l d  i s  b e g in n in g  t o  u se  h i s  e y es  i n  c o n c e r t  and  i s  l e a r n in g  t o  
p la c e  sound i n  h i s  e n v iro n n e n t , He i s  a l s o  b e g in n in g  t o  make and a p p re ­
c i a t e  m ean in g fu l so u n d s , Prom one t o  sev en  and a  h a l f  y e a rs  D e la c a to  
s e e s  th e  c h i ld  fu n c t io n in g  a t  th e  l e v e l  o f  c o r te x  and a s  u s in g  b i l a t e r a l  
a c t i v i t y  i n  w a lk in g , v i s io n  and a u d i t i o n ,  and t h a t  he i s  b e g in n in g  to  
d ev e lo p  c e r e b r a l  dom inance, D u rin g  t h i s  tim e  he i s  a l s o  d e v e lo p in g  h i s  
e x p re s s iv e  and r e c e p t iv e  language  a b i l i t i e s o
D e la c a to  (7 ,  p .  6) b e l ie v e s  th e r e  can  be th r e e  c au se s  o f  in a d e q u a te  
n e u r o lo g ic a l  o rg a n iz a t io n  : h e r e d i ty ,  b i r t h  tra u m a , and a  la c k  o f  
e n v iro n m e n ta l o p p o r tu n i ty ,  th e  l a t t e r  c o rrp r is in g  th e  l a r g e s t  g ro u p . By 
la c k  o f  e n v iro n m e n ta l o p p o r tu n ity  he means n o t  g iv in g  c h i ld r e n  airp le  
o p p o r tu n ity  t o  d ev e lo p  a t  t h e i r  own p a c e . He f e e l s  t h a t  one g r e a t  e r r o r  
p a re n ts  make i s  t h a t  o f  a c c e l e r a t i n g  t h e i r  c h i ld * s  f i r s t  y e a r  o f  l i f e  
by p u sh in g  them  to w a rd s  w a lk in g  and t a l k i n g .  R egard ing  t h i s  he sa y s  :
We f in d  i n  o u r c u l tu r e  many p a re n ts  who push  t h e i r  
c h i ld r e n  to w ard  w a lk in g  and t a l k i n g  d u r in g  t h i s  a lr e a d y  
a c c e le r a te d  y e a r  o f  d ev e lo p m en t, As th e s e  p a r e n ts  a re  
s u c c e s s f u l  i n  p u sh in g  t h i s  developm ent th e y  a re  no doub t 
i n t e r f e r i n g  w ith  th e  u l t im a te  q u a l i t y  o f  n e u ro lo g ic a l  
o rg a n iz a t io n  w hich th e  c h i l d  w i l l  a c h ie v e , We have seen  
many c h i ld r e n  w ith  r e a d in g  and sp eech  problem s who had 
in a d e q u a te  n e u r o lo g ic a l  o r g a n iz a t io n  b ecau se  th e y  were 
pushed  by p a r e n ts  ( 6 ,  p ,  5 9 ) ,
He a l s o  co n ten d s  t h a t  p a r e n ts  i n t e r f e r e  w ith  a  c h i l d ’ s n e u ro lo g ic a l  
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o r ^ n i z a t i o n  by t h e i r  Ig n o ran c e  o f  th e  s ig n i f i c a n c e  o f  d ev e lo p m en ta l 
r e a d in e s s  ( 6 ,  po 6 0 ) . They do t h i s h e  s t a t e s j ,  by p la c in g  c h i ld r e n  in  
c lo th in g  w hich r e s t r i c t s  t h e i r  freedom  o f  movement, by p la c in g  them  in  
p la y p e n s  and th u s  r e s t r i c t i n g  t h e i r  much needed  movement and by p la c in g  
them  i n  p o s i t io n s  w hich i n h i b i t  b i l a t e r a l  developm ento He f e e l s  t h a t  
i n t e r f e r e n c e  w ith  th e  p ro p e r  s e q u e n t i a l  p ro g r e s s io n  th ro u g n  th e  
n e u r o lo g ic a l  d e v e lo p m en ta l s t a ^ s  u s u a l ly  r e s u l t s  i n  some q u a l i t a t i v e  
d y s fu n c t io n  i n  th e  t o t a l  n e u ro lo g ic a l  o r g a n iz a t io n  «
D e la c a to * s  ap p ro ach  s t r e s s e s  th e  im p o rtan ce  o f  a  c h i l d 's  d e v e lo p ­
m en ta l p a t t e r n s  and th e  n e c e s s i t y  o f  t h e i r  c o n p le t in g  a l l  th e  d e v e lo p ­
m en ta l s t a ^ s  i n  th e  c o r r e c t  m anner and  f o r  a  lo n g  enough p e r io d  o f  tim eo 
He ( 6 ,  ppo 47- 6 7 ; 7) f e e l s  t h a t  a l l  c h i ld r e n  who h a v e n 't  gone th ro u g a  
th e  d e v e lo p m en ta l s t a ^ s  i n  th e  c o r r e c t  manner^ and who th e r e f o r e  h a v e n 't  
o b ta in e d  c o ip l e t e  n e u ro lo g ic a l  o r g a n iz a t io n  w i l l  have a  language  p rob lem  
c h a r a c te r iz e d  by syirptoms o f  a p h a s ia ^  d e la y e d  o r  p o o r ly  a r t i c u l a t e d  sp eech , 
s t u t t e r i n g ,  r e t a r d e d  re a d in g ^  p o o r  s p e l l i n g  and h a n d w r it in g  and re a d in g  
w hich f a l l s  \ \r lth in  no rm al ran g e  b u t i s  below  m a th em a tica l pe rfo rm ance  «
He w r i t e s  t h a t  th e s e  d i s o r d e r s  a re  n o t s e p a ra te  p rob lem s b u t t h a t  th e y  
a re  v a ry in g  d e g re e s  o f  th e  same prcrblemj, h a v in g  th e  same cause  and need  
th e  same t r e a t  c e n t « The o n ly  v a r i a b l e ,  he f e e l s ,  i s  one o f  d eg ree  o 
A cco rd ing  t o  D e la c a to , when a  c h i ld  i s  view ed o n t o ^ n e t i c a l l y , th e  same 
s i x  l e v e l s  o c c u r  in  th e  d ev e lo p m en ta l p ro c e s s  to w ard  good com m unication 
th e  newborn h a s  th e  synptom s o f  an a p h a s ie  c h i ld  —  h i s  on ly  com m unicat1on 
i s  c ry in g o  L a te r  he b e g in s  t o  com m unicate on a  sound and ^ s t u r a l  l e v e l ,  
w ith o u t w o rd s , as does th e  c h i ld  w ith  d e la y e d  sp e ec h  « At abou t a.ge th r e e  
he h a s  p ro g re s s e d ,  n e u r o lo g ic a l ly ,  t o  th e  p o in t  w here e a r ly  c h o ic e s  of 
l a t e r a l i t y  a r e  b e in g  madeo At t h i s  p h ase  t h e r e  i s  I n d e c is io n  and
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s t u t t e r i n g .  Moving th r o u ^ i  t h i s  n e u r o lo g ic a l  l e v e l  he becomes l a t e r a l -  
i z e d ,  a n d , depend ing  on th e  d e g re e  o f  l a t e r a l i z a t i o n ,  he r e a d s ,  s p e l l s ,  
w r i t e s  and d ev e lo p s  th o s e  s k i l l s  w hich r e p r e s e n t  v e rb a l  a p t i tu d e  and 
v e rb a l  p e rfo rm an c e .
C oncern ing  sp eech  d i s o r d e r s ,  D e la c a to  ( 6 ,  p .  6 l )  h a s  a l s o  found 
" t h a t  th e s e  c h i ld r e n  who a r e  n o t  g iv e n  th e  o p p o r tu n ity  t o  d ev e lo p  t h e i r  
b in a u r a l  a b i l i t i e s  th ro u g h  a d e q u a te  e x p e r ie n c e  a t  th e  m id -b ra in  l e v e l  
u s u a l ly  f in d  i t  v e ry  d i f f i c u l t  t o  m a s te r  p h o n e tic s  i n  e a r ly  re a d in g "  
and a r e  " th e  c h i ld r e n  who a re  se e n  i n  th e  sp eech  c l i n i c  as h a v in g  a r ­
t i c u l a t i o n  p ro b le m s ,"  F u r th e r  he w r i t e s :
The g r e a t  m a jo r i ty  o f  th e  c h i ld r e n  s e e n . . .  
f o r  p rob lem s o f  sp eech  o r  r e a d in g  p r e s e n t  s o i i b  
in ad eq u acy  o f  n e u ro lo g ic a l  o r ^ in i z a t io n  a t  th e  
l e v e l  o f  m id -b ra in  ( 6 ,  p .  8 6 ) ,
D elacato*  s ap p ro ach  t o  sp eech  and r e a d in g  d i s o r d e r s  h a s  been  th e  
o b je c t  o f  much c r i t i c i s m  by members o f  v a r io u s  p r o f e s s io n s .  Some o f  
th e  comments h e a rd  a re  t h a t  h i s  p ro c e d u re s  a r e  u n s c i e n t i f i c  (2 2 , p .  497) ; 
t h a t  he i s  to o  " a l l  i n c lu s iv e "  o f  th e  p rob lem s r e s u l t i n g  from  la c k  o f  
n e u r a l  o rg a n iz a t io n  (2 2 , p . 497; 2 1 , p . 7 9 8 ) j t h a t  he i s  n o t o b je c t iv e  
i n  r e p o r t i n g  h i s  r e s u l t s  (2 2 , p . 497) ; and  t h a t  h i s  n e u ro lo g ic a l  e x p la n a ­
t i o n s  a re  n a iv e  (2 1 , p .  7 9 8 ) , A no ther c r i t i c i s m  i s  th e  la c k  o f  w e l l  
c o n t r o l l e d  s tu d i e s  w hich  w ould su p p o r t th e  c la im s  made by him  ( 1 ) .  
A lthough  t h i s  la c k  o f  c o n t r o l l e d  s t u d i e s  r e g a rd in g  h i s  m ethods does 
e x i s t ,  t h e r e  a re  e d u c a to rs  u t i l i z i n g  h i s  n e u ro lo g ic a l  ap p ro ach  i n  t h e i r  
s c h o o ls  t o  t r e a t  and p re v e n t  r e a d in g  p rob lem s (3 0 , 3 2 ) . T hese c r i t i c i s m s  
i n d ic a t e  th e  need  f o r  f u r t h e r  r e s e a r c h  i n t o  D e la c a to  *s app roach  t o  th e  
p ro b lem  o f  sp eech  and r e a d in g  d i s o r d e r s  b e fo re  i t  i s  u n q u e s tio n a b ly  
a p p l ie d .
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Ife n tio n  i s  m d e  i n  th e  l i t e r a t u r e  r e g a r d in g  l a t e r a l i t y ,  m otor a b i l i ­
t i e s  and th e  o n se t o f  v a r io u s  d e v e lo p m e n ta l s k i l l s  and  t h e i r  r e l a t i o n s h i p  
t o  sp eech  and r e a d in g  d i s o r d e r s . No m en tio n , how ever, h as been  found by 
t h i s  w r i t e r ,  o th e r  th a n  D e la c a to , r e l a t i n g  l a n g u a ^  d i s o r d e r s ,  m o b i l i ty ,  
o r  n e u ro lo g ic a l  o r ^ n i z a t i o n  t o  th e  m anner i n  w hich  th e  d e v e lo p n e n ta l  
p a t t e r n s  a re  fo llow edo
In  exam in ing  th e  l i t e r a t u r e  one f in d s  t h a t  f o r  many y e a rs  in d iv id u a ls  
i n t e r e s t e d  i n  th e  a r e a  o f  c h i ld  developm ent have i d e n t i f i e d  s ta g e s  i n  th e  
grow th and developm ent o f  c h i ld r e n  » SoriB o f  th e s e  s t a ^ s ,  su ch  a s  p rone  
p r o g r e s s io n ,  a re  o f  p a r t i c u l a r  re le v a n c e  t o  D elacato*  s th e o ry  « The v a r ­
io u s  s t a ^ s  o f  p ro n e  p ro g re s s io n  a  c h i l d  p a s s e s  t h r o u ^  b e fo re  a t t a i n i n g  
th e  u p r ig a t  p o s tu r e ,  and th e  ap p ro x im ate  a ^ s  a t  w hich i t  sh o u ld  be accom­
p l i s h e d  have been  s tu d ie d ,  among o th e r s ,  by T r e t t e i n  ( 3 5 ) ,  B u rn s id e  ( 4 ) ,  
G e s e ll  (1 3 , 14 , 1 5 ) ,  Ames (2 ) and  McGraw (2 3 ) . I n  th e  e a r l i e r  w r i t i n g  
th e r e  was no u n ifo rm ity  o f  te rm s  d i f f e r e n t i a t i n g  th e  p ro c e s s e s  o f  c ra w l­
in g  and c reep in g o  B u rn sid e  was th e  f i r s t  t o  d i s t i n g u i s h  betw een c ra w lin g  
and c re e p in g ,  c ra > /lin g  b e in g  p ro g re s s io n  i n  w hich th e  abdomen i s  i n  con­
t a c t  w ith  th e  s u p p o r t in g  s u r f a c e  w h ile  th e  body i s  p u l le d  a lo n g  w ith  th e  
arras o n ly  and w ith  th e  le g s  d ra g g in g s  She d e s c r ib e d  c re e p in g  a s  b e in g  
p ro g re s s io n  i n  w hich  th e  t r u n k  i s  c a r r i e d  f r e e  above th e  f l o o r  « T enp le  
Pay (1 1 , Po 650 ) d is c u s s e s  now th e  h o m o la te ra l  c raw l le a d s  i n t o  th e  
c r o s s - p a t t e r n  c ra w l, t h i s  b e in g  a c c o rrp lish e d  by th e  o p p o s i te  a m  and
l e g  b e in g  ex te n d ed  and f le x e d .  The c r o s s - p a t t e r n  sequence  i s  p r e s e n t  i n  
man a s  a s s o c ia te d  movements o f  th e  arms when th e y  sw ing f r e e ly  and 
n o rm a lly  i n  w a lk in g  o r  m arc h in g .
G e s e ll  and Thonpson (15) w ere among th e  f i r s t  t o  ta k e  a  n o rm a tiv e  
a p p ro ach  t o  th e  p rob lem  o f  h'uman p r o g r e s s io n  and  have  d ev e lo p ed  e la b o r a te  
t a b l e s  v/hich show th e  s e q u e n t i a l  s ta g e s  o f  b e h a v io r  t h a t  a re  o b s e rv a b le
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a s  e a c h  ty p e  o f  p o s t u r a l  b e h a v io r  d e v e lo p s  and th e  p e r c e n t s ^  o f  I n f a n t s  
show ing su ch  p a t t e r n s  a t  e ac h  l e v e l  th ro u g h o u t th e  f i r s t  y e a r  o f  l i f e »
Getman (16* pp„ 39 -^0 )*  In  a c c o rd  w ith  D e la c a to , s t r e s s e s  th e  
im p o rtan ce  o f  th e  d e v e lo p m e n ta l p ro c e s s .  He s t a t e s  t h a t  th e  s k i l l  o f  
m otor c o n t r o l  and c o o rd in a t io n  i s  b a s ic  t o  e v e ry  i n t e l l e c t u a l  a c t i v i t y  
o f  th e  human b e in g , and t h a t  th e  i n t e g r a t i o n  o f  a l l  body movements i s  
a l s o  a  p r e r e q u i s i t e  f o r  th e  r e f in e d  m otions so  n e c e s s a ry  t o  r e a d in g  and 
w r i t in g .  He c o n te n d s  t h a t  i f  th e  g ro s s  m o to r c o n t r o l  i s  la c k in g  o r  
in a d e q u a te ,  th e  more r e f i n e d ,  s p e c i a l  movements w i l l  be r e s t r i c t e d  o r  
in a d e q u a te .  He a l s o  f e e l s  i t  i s  in p o r t  a n t  t o  e n p h a s iz e  t h a t  c re e p in g  
on a l l  f o u rs  (hands and  knees o r  hands and f e e t )  i n  in fa n c y  i s  o f  
g r e a t  s ig n i f ic a n c e  t o  a l l  th e  c o o rd in a t io n  s k i l l s  o f  c h ild h o o d . I t  i s  
o f  i n t e r e s t ,  G etnan s a y s ,  t h a t  th e  o m iss io n  o f  th e  c re e p in g  s ta g e  i s  
c l i n i c a l l y  e v id e n t  th ro u g h o u t c h ild h o o d . He w r i te s  t h a t  r e ta r d e d  
c h i ld r e n  r a r e l y  c re e p  —■ th e y  a l s o  have a  g e n e ra l  la c k  o f  c o o r d i n a t i a i ,  
and t h a t  a  la rg e  m a jo r i ty  o f  "norm al" c h i ld r e n  who becone c ro s s -e y e d  
around  th r e e  y e a r s  o f  age h a v e n ’t  c r e p t .  T h is ,  he  b e l i e v e s ,  i s  
c l i n i c a l  e v id e n ce  o f  o m iss io n  o f  g a in s  and s k i l l s  w hich come o u t o f  
th e s e  p ro c e s s e s .
Numerous s tu d i e s  have been  done i n  an a tte m p t t o  f in d  a  r e l a t i o n s h i p  
betw een language  d i s o r d e r s  and l a t e r a l i t y  and th e s e  s tu d ie s  a l s o  r e l a t e  
t o  D e la c a to ’ s  th e o r y .  N ice (27) found t h a t  th e  o n ly  c o n s ta n t  phenomenon 
in  sev en  d e la y e d  sp eech  c h i ld r e n  was th e  "more o r  l e s s  m arked am bidex­
t e r o u s  ten d e n cy "  b u t t h a t  " t h i s  c o in c id e n c e  o f  d e la y e d  sp eech  and 
a m b id e x te r i ty  d o e sn ’t  o c c u r  i n  a l l  c a s e s ."  O rton  (2 8 , p .  9 0 ) ,  H a r r is  
(1 7 , p .  2 9 3 ) , and Ingram  (1 8 , p .  273 ) have  found a  w eak, m ixed o r  
in c o n p le te  p re fe re n c e  i n  h andedness i n  c h i ld r e n  w ith  re a d in g  p ro b lem s.
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Z a n g ^ l l  (37 ) found  a  r e l a t i o n s h i p  betw een  th e  freq u e n cy  o f  r e ta r d e d  
sp e ec h  developm ent and c a s e s  o f  d y s le x ia  p r e s e n t  i n  i l l - l a t e r a l i z e d  
c h i ld r e n .  N aidoo (2 6 , p p . 106-107) found  t h a t  c h i ld r e n  w ith  anb iguous 
handedness  w e re , a s  a  g ro u p , s i g n i f i c a n t l y  i n f e r i o r  t o  m atched g roups o f  
s t r o n g ly  r i g a t  and s t r o n g ly  l e f t  handed c h i ld r e n  i n  v e rb a l  i n t e l l i ^ n c e  
t e s t  l e v e l .  He a l s o  found th e y  had  a  h i s t o r y  o f  slow  sp eech  developm en t. 
Cn th e  b a s i s  o f  t h i s  sam p lin g  o f  s tu d ie s  th e r e  a p p e a rs  t o  be c o n s i s t e n t  
agreem ent among i n v e s t i ^ t o r s  t h a t  a  p o s i t iv e  r e l a t i o n s h i p  e x i s t s  
betw een language  d i s o r d e r s  and  in a d e q u a te ly  d ev e lo p ed  l a t e r a l i t y .
R e se a rc h e rs  do n o t  c o n s id e r  th e  m otor a b i l i t i e s  o f  c h i ld r e n  w ith  
l a n g u a ^  d i s o r d e r s  t o  be  a s  good a s  th o s e  o f  c h i ld r e n  w ith  no language  
d i s o r d e r s .  J e n k in s  and L ohr (2 0 , p .  291) found a  p o s i t iv e  r e l a t i o n s h i p  
betw een  c h i ld r e n  w ith  se v e re  a r t i c u l a t i o n  d e f e c t s  and m otor p r o f ic ie n c y .  
T h is ,  th e y  f e e l ,  i n d ic a t e s  t h a t  th e  e v a lu a t io n  o f  m otor a b i l i t i e s  may be 
an im p o r ta n t  f a c t o r  In  d ia g n o s in g  and p la n n in g  th e ra p y  f o r  a r t i c u l a t i o n  
p ro b len so  Bakwin and Bakwin (3» p .  351) found t h a t  a  c o n s id e ra b le  
n u n b e r o f  c h i ld r e n  w ith  re a d in g  d i a b i l i t i e s  a re  a b n o rm a lly  clum sy .
They found  t h e i r  movements t o  be j e r k y  and u n c o o rd in a te d  and t h a t  t h i s  
c o n d i t io n  i s  e v id e n t  i n  e a r ly  c h ild h o o d  and becomes more p rom inen t d u r in g  
th e  s c h o o l y e a r s .  A s tu d y  was done by Cohn (5a p p . 15^-155) i n  w hich 
c h i ld r e n  w ith  r e a d in g  and w r i t in g  d i f f i c u l t i e s  w ere com pared w ith  c h i ld r e n  
from  norm al c la ss ro o m s and who d id  n o t  show J e rk y  and u n c o o rd in a te d  move­
m en ts . Between th e  two g roups he found d i f f e r e n c e s  i n  r i ^ t - l e f t  o r ie n ­
t a t i o n ,  m otor c o c id in a t io n  and th e  m echanics o f  sp e e c h . Z an g w ill (37) 
a l s o  found a  r e l a t i o n s h i p  betw een  th e  freq u e n cy  o f  r e ta r d e d  sp eech  
developm ent and m otor c lu m s in e s s . The above s t u d i e s  i n d ic a t e  t h a t  th e  
m otor a b i l i t i e s  o f  c h i ld r e n  w ith  lan g u ag e  d i s o r d e r s  a r e  in a d e q u a te  and
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th u s  p o s s ib le  c a u s a l  o r  c o n t r ib u t in g  f a c to r s  t o  th e  l a n g u a ^  d i s o r d e r  
t h a t  sh o u ld  be c o n s id e re d  I n  d l a g i o s l s  and t r e a tm e n t .
R eg ard in g  th e  o n se t  o f  v a r io u s  d ev e lo p m en ta l s k i l l s  and t h e i r  r e ­
l a t i o n s h i p  t o  l a n g u a ^  d i s o r d e r s  E v e rh a r t  (1 0 , p p . 337-338) found no 
s i g n i f i c a n t  f a c t o r s  among a  group  o f  c h i ld r e n  w ith  a r t i c u l a t i o n  p rob lem s 
and a  m atched c o n t r o l  group I n  te rra s  o f  o n se t o f  h o ld in g  head  u p , o n se t 
o f  s i t t i n g  a lo n e ,  o n se t o f  c ra w lin g ,  o n se t o f  w a lk in g , o n se t o f  t a l k i n g ,  
o n se t  o f  b la d d e r  c o n t r o l ,  e n p t l o n  o f  f i r s t  t o o th ,  h a n d e d n e ss , g r i p ,  
h e ig h t  and w e i ^ t .  He d id  n o t ,  how ever, I n v e s t l ^ t e  th e  le n g th  o f  tim e  
c e r t a i n  o f  th e  d ev e lo p m en ta l s ta g e s  w ere e n ^ g e d  In  b e fo re  th e  c h i ld  
advanced  t o  a n o th e r  and  w h e th e r t h i s  would have been  a  s i g n i f i c a n t  
f a c t o r  among th e  c h i ld r e n  w ith  a r t l c u l a t l c n  d i s o r d e r s .
In  summary, th e  above s tu d i e s  I n d ic a te  t h a t  l a t e r a l i t y  and  m otor 
a b i l i t i e s .  I n  agreem ent w ith  D e la c a to 's  th e o r y ,  do show a  p o s i t iv e  
c o r r e l a t i o n  w ith  lan g u ag e  d i s o r d e r s .  T hese s tu d ie s  do n o t ,  how ever, 
r e l a t e  th e s e  p rob lem s o f  l a t e r a l i t y  and m otor a b i l i t i e s  t o  In a d e q u a te  
o r  In c o n p le te  developm ent o f  v a r io u s  s ta g e s  o f  developm ent a s  ad v o ca ted  
by D e la c a to .
One way in  w hich D e la c a to  f e e l s  I t  i s  p o s s ib le  t o  d e te rm in e  w h e th e r 
n e u ro lo g ic a l  o r g a n iz a t io n  h a s  o r  h a s  n o t been  c o n p le te d  i s  by o b se rv in g  
th e  c h i l d ’s  c ra w lin g  and c re e p in g  p a t t e r n s  ( 6 ,  p p . 85- 87 ) .  He does n o t ,  
how ever, go I n to  d e t a i l  I n  h i s  w r i t in g s  r e ^ r d l n g  c h a r a c t e r i s t i c s  o f  
th e  c h i l d 's  c ra w lin g  and  c re e p in g  w hich would I n d ic a te  a d e q u a te  o r  I n ­
a d e q u a te  n e u r o lo g ic a l  o r ^ n l z a t l o n .  In  c ra w lin g ,  he s a y s ,  th e  stom ach 
sh o u ld  rem ain  I n  c o n s ta n t  c o n ta c t  w ith  th e  f l o o r  (6 , p . 85).  He does 
n o t  f e e l  t h a t  c ra w lin g  I s  th e  most r e l i a b l e  I n d i c a t io n  o f  o r g a n iz a t io n
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a t  th e  l e v e l  o f  p o n s , how ever, b e ca u se  h lg n e r  l e v e l s  o f  n e u ro lo g ic a l
o r ^ n i z a t i o n  su p e rse d e  th e  fu n c t io n  o f  th e  pons ( 6 ,  p p , 8 5 -8 6 ) ,
B e a r d in g  c re e p in g  he s a y s :
He sh o u ld  do so  i n  th e  f a s h io n  w hich i s
t y p i c a l  f o r  th e  norm al n in e  month o ld  i n f a n t  —
i n  c r o s s - p a t t e r n .  H is o p p o s i te  hand and fo o t 
sh o u ld  s t r i k e  th e  f l o o r  s im u lta n e o u s ly  and h i s  
head  sh o u ld  t u r n  s l i g i t l y  toweird h i s  fo rw ard  
hand . T h is  p ro c e s s  sh o u ld  be  re v e r s e d  f o r  th e  
n e x t s t e p .  The hands sh o u ld  be palm  down and 
f l a t  and  th e  f i n ^ r s  sh o u ld  be p o in t in g  s t r a i g h t  
ah ead . The w hole p ro c e s s  sh o u ld  be sm ooth and 
s y n e r g i s t i c .
Any d e v ia t io n  from  t h i s  p a t t e r n  i s  an 
in d ic a t io n  o f  a  la c k  o f  o r g a n iz a t io n  a t  t h i s  
l e v e l  (m id -b ra in )  ( 6 ,  p p . 8 6 -8 7 ) ,
I n  u s in g  c ra w lin g  and c re e p in g  t o  d ia g n o s is  n e u ro lo g ic a l  o rg a n i­
z a t io n  i t  a p p e a rs  t h a t  a  g r e a t  d e a l  i s  l e f t  up t o  th e  o p in io n  o f  th e  
ex am in er a s  t o  what c o n s t i t u t e s  c ra w lin g  o r  c re e p in g  t h a t  would be 
i n d i c a t i v e  o f  in a d e q u a te  n e u r a l  o r g a n iz a t io n .  I f  t h e r e  i s  an o b se rv a b le  
d i f f e r e n c e  betw een th e  c ra w lin g  and c re e p in g  o f  c h i ld r e n  who have and 
c h i ld r e n  who h a v en ’t  a d e q u a te ly  c o n p le te d  th e  s ta g e s  o f  developm ent a s  
D e la c a to  d is c u s s e s  them , i t  was f e l t  t h a t  t h i s  d i f f e r e n c e  must be msre 
t h o r o u ^ l y  d e s c r ib e d  b e fo re  i t  can be o f  any d ia g n o s t ic  v a lu e . S in ce  
c ra w lin g  and c re e p in g  b e h a v io r ,  a c c o rd in g  t o  D e la c a to , r e f l e c t  mid­
b r a in  o r g a n iz a t io n  ( 6 ,  p p , 86- 87 ) w hich he f e e l s  i s  d i r e c t l y  r e l a t e d  t o  
a r t i c u l a t i o n  (6 ,  p .  61 ) ,  a  s p e c i f i c  i n v e s t i g a t i c n  o f  t h i s  a s p e c t  o f  h i s  
th e o r y  i s  a p p r o p r i a te .  The p u rp o se  o f  t h i s  s tu d y ,  t h e r e f o r e ,  was t o  
com pare th e  c ra w lin g  and  c re e p in g  p a t t e r n s  o f  c h i ld r e n  who have sp eech  
d i s o r d e r s  s e l e c te d  on th e  b a s i s  o f  t h e i r  m is a r t i c u l a t i o n s  and a  m atched 
group o f  c h i ld r e n  who have no sp e e c h , r e a d in g  o r  r e c e p t iv e  v o c ab u la ry  
d i s o r d e r s .  I t  was h y p o th e s iz e d  t h a t  d i f f e r e n c e s  i n  c ra w lin g  o r  c re e p in g
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p a t t e r n s  w ould be found betw een  th e s e  tw o g ro u p s w hich c o u ld  n o t  be 
a c c o u n te d  f o r  by chanceo
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PROCEDURE
CHAPTER I I
C reep in g  P a t te r n s  
The norms o n  c ra w lin g  and c re e p in g  e s t a b l i s h e d  by G e s e ll  and 
Thonpson (15) and f i lm s  made by t h i s  w r i t e r  i n  a  p i l o t  s tu d y  were u sed  
t o  c a te g o r iz e  th e  c ra w lin g  and c re e p in g  p a t t e r n s  <, The c a te g o r ie s  d e v e l­
oped in c lu d e :  p a t t e r n  o f  c ra w lin g ; p a t t e r n  o f  c re e p in g ;  and u se  o f
a rm s, h a n d s , f l n ^ r s ,  f e e t ,  l e g s ,  h e a d , ey es  and body. Two o r  more 
b e h a v io r  p a t t e r n s  w ere l i s t e d  u n d e r e ach  c a te g o ry  w ith  a d d i t io n a l  
p a t t e r n s  added by j u d ^ s  when n e ed e d . " C o rre c t"  c ra w lin g  was d e f in e d  
f o r  t h i s  s tu d y  a s  t h a t  done i n  a  c r o s s - p a t t e r n  m anner v ;ith  th e  head  
l i f t e d  t o  an  ap p ro x im ate  45 d e g re e  a n g le ,  ey es  lo o k in g  downward, t o r s o ,  
f e e t  and le g s  s l i d i n g  a lo n g  th e  f l o o r  and th e  arms and hands ex te n d ed  
fo rw ard  i n  f r o n t  o f  th e  body w ith  th e  hands f l a t  on th e  f l o o r  and th e  
f i n g e r s  t o o t h e r  o r  s l i ^ t l y  s p re a d . " C o rre c t"  c re e p in g  was c o n s id e re d  
t o  be t h a t  done i n  a  c r o s s - p a t t e r n  m anner, head  h e ld  so  th e  fa c e  i s  
d i r e c te d  downward, ey es  w a tc h in g  th e  e x te n d e d  h a n d , th e  le g s  and to e s  
s l i d i n g  a lo n g  th e  f l o o r ,  arm s i n  f r o n t  o f  th e  body , hands f l a t  on th e  
f l o o r ,  d i r e c te d  fo rw ard  and \-rf.th th e  f in g e r s  to g e th e r  o r  s l i g h t l y  
s p re a d .  C o rre c t c ra w lin g  and  c re e p in g  f o r  t h i s  s tu d y  in v o lv e d  a  t o t a l  
o f  tw e n ty  p a t t e r n s  and a re  th o s e  in d ic a t e d  by an  a s t e r i s k  i n  A ppendix 
B. The rem a in in g  f i f t y - o n e  p a t t e r n s  l i s t e d  i n  A ppendix B were 
c o n s id e re d  t o  c o n s t i t u t e  d e v ia t io n s  from  th e  " c o r r e c t "  m anner o f  
c ra w lin g  and  c re e p in g .
o f  S ubject
In  t h i s  s tu d y  a  sp eech  d e f e c t iv e  and a  no rm al f i f t h  g rade  group
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w ere u se d . Each grouçi c o n s i s te d  o f  f i f t e e n  c h i l d r e n ,  t e n  boys and  f iv e  
g i r l s o  S u b je c ts  f o r  th e  sp e ec h  d e f e c t iv e  group w ere s e l e c te d  th ro u ÿ a  
r e f e r r a l s  made by th e  f i f t h  g rad e  te a c h e r s  i n  th e  MLssou]a P u b lic  
S c h o o ls , D i s t r i c t  No. 1 , t h e  M isso u la  P a ro c h ia l  S ch o o ls  and th e  G reat 
F a l l s  P u b lic  S c h o o ls , D i s t r i c t  No, 1» Each s u b je c t  f o r  th e  norm al 
g roup was drawn from  th e  re m a in in g  c h i ld r e n  i n  th e  same f i f t h  g rade  
room from  w hich a  sp eech  d e f e c t iv e  s u b je c t  was s e l e c t e d . The norm al 
s u b je c t s  w ere m atched t o  th e  sp eech  d e f e c t iv e  s u b je c t s  on th e  b a s i s  o f  
age and sexo Each m atched p a i r  was w i th in  th r e e  months o f  a ^  o f  each  
o th e ro  The sp e ec h  d e f e c t iv e  s u b je c t s  r a n ^ d  i n  a ^  from  n in e  y e a r s  
e le v e n  months t o  e le v e n  y e a r s  e le v e n  m onths, w ith  a  mean a ^  o f  t e n  
y e a r s  n in e  m onths and a  s ta n d a rd  d e v ia t io n  o f  e ig h t  months » The norm al 
s u b je c t s  ran g e d  i n  age from  te n  y e a r s  z e ro  months t o  e le v e n  y e a r s  
e le v e n  months w ith  a  mean a ^  o f  t e n  y e a r s  n in e  months and a  s ta n d a rd  
d e v ia t io n  o f  seven  monthso
Each c h i ld  was g iv e n  a  h e a r in g  s c re e n in g  t e s t  a t  f re q u e n c ie s  500 , 
1000, 2000 and 4000, Any c h i l d  found t o  have a  h e a r in g  lo s s  a t  any 
fre q u e n c y  was e l im in a te d  from  th e  s tu d y . F o r th e  p u rp o se s  o f  t h i s  
s tu d y  norm al h e a r in g  was c o n s id e re d  t o  be l e v e l s  no p o o re r  th a n  25 dB 
r e ;  0 dB H earin g  L ev e l (IS O , 1 9 6 4 ), Each c h iId ^ s  h e a l th  re c o rd  was 
exam ined and any c h i l d  who had  a  c h ro n ic  p h y s ic a l  d i s o r d e r  o r  d is e a s e  
in d ic a te d  on h i s  r e c o rd  was e l im in a te d , On t h i s  b a s i s  two c h i ld r e n  
w ere e l im in a te d :  one b ecau se  o f  e p i le p s y  and one b ecau se  o f  a  c h ro n ic
k id n ey  d i s e a s e .
S u b je c ts  f o r  th e  d e f e c t iv e  group w ere s e l e c te d  on th e  b a s i s  o f  
t h e i r  h a v in g  d e f e c t iv e  a r t i c u l a t i o n  c h a r a c te r i z e d  by th e  s u b s t i t u t i o n ,  
o m iss io n  o r  d i s t o r t i o n  o f  a  sound . I t  was n e c e s s a ry  t h a t  t h i s  e r r o r
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
14
be c o n s i s t e n t  i n  th e  r e a d in g  o f  s e n te n c e s  and th e  p ro d u c tio n  o f  I s o l a t e d  
w ords s t im u la te d  by p i c t u r e s .  F u r th e r  I t  was n e c e s s a ry  t h a t  t h i s  e r r o r  
be  p r e s e n t  I n  a t  l e a s t  two o f  th e  t h r e e  p o s i t io n s  : I n i t i a l ,  m ed ia l o r
f i n a l .  E r ro r s  on vow els and b le n d s  w ere n o t  c o n s id e re d  f o r  t h i s  s tu d y .
I n  f in d in g  s u b je c t s  f o r  th e  sp eech  d e f e c t iv e  g ro u p , each  c h i ld  r e f e r r e d  
by t h e i r  t e a c h e r  a s  h a v in g  an  a r t i c u l a t i o n  d i s o r d e r  was ask ed  t o  re a d  
th e  T em p lln -D arley  S e n ten c es  f o r  D ia g n o s tic  T e s t I te m s , 19-43 (3 4 ) .
A ll  I n d iv id u a ls  found t o  have a  s u b s t i t u t i o n ,  o m iss io n  o r  d i s t o r t i o n  o f  
one o r  more sounds i n  th e  r e a d in g  o f  th e s e  s e n te n c e s  w ere shown and 
a sk ed  t o  name p i c t u r e s  r e p r e s e n t in g  words c o n ta in in g  th e  d e f e c t iv e  
sound  from  th e  T e n p lln -D a r le y  P ic tu r e  A r t i c u l a t i o n  T e s t  (34) t o  d e te rm in e  
w h e th e r  th e  sound o r  sounds were a l s o  d e f e c t iv e  on I s o l a t e d  w ords. The 
Peabody P ic tu r e  V ocabu lary  T e s t (9 ) was a d m in is te re d  t o  each  c h i l d  I n  
th e  sp e ec h  d e f e c t iv e  group and e a c h  c h i l d ’ s  f i l e  was exam ined t o  o b ta in  
t h e i r  1965 r e a d in g  s c o re s  a s  d e te rm in e d  by th e  Iowa T e s t o f  B a s ic  S k i l l s  
(19) o r  th e  S c h o la s t ic  T e s t  (2 9 ) .  (The Iowa T e s t o f  B a s ic  S k i l l s  was u sed  
I n  th e  P u b lic  S ch o o ls  and th e  S c h o la s t ic  T e s t u se d  In  th e  P a ro c h ia l  
S c h o o ls .)  No c h i ld r e n  w ere e l im in a te d  from  th e  sp eech  d e f e c t iv e  group 
b ecau se  o f  a  r e c e p t iv e  v o c a b u la ry  o r  r e a d in g  d i s o r d e r .
The T en p U n -D arley  S e n ten c es  f o r  D ia g n o s tic  T es t I te m s , 19-43 (34) 
w ere a d m in is te re d  t o  a s s e s s  th e  sp e ec h  o f  e ach  norm al s u b je c t .  A ll  
no rm al s u b je c t s  h ad  c o r r e c t  a r t l c u l a t l c n  on th e s e  I te m s . The r e s u l t s  
o f  th e  1965 r e a d in g  t e s t s  were u se d  t o  d e te rm in e  th e  p re s e n c e  o r  ab sen ce  
o f  a  r e a d in g  p ro b lem . Only s u b je c t s  s c o r in g  a t  o r  above g rade  l e v e l  on 
th e  S c h o la s t i c  T e s t  (29) o r  above th e  5 0 th  p e r c e n t i l e  on th e  Iowa T e s t 
o f  B a s ic  S k i l l s  (19) w ere u sed  f o r  th e  no rm al g ro u p . The Peabody
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P ic tu r e  V o cab u la ry  T e s t  (9 )  was a d m in is te re d  t o  a s s e s s  r e c e p t iv e  vocabu­
l a r y  <, Only su b je c ts  s c o r in g  above th e  4 0 th  p e r c e n t i l e  on th e  t e s t  were 
usedo On t h i s  b a s i s ,  s u b je c t s  f o r  th e  no rm al group w ere c o n s id e re d  to  
have no s p e e c h , r e a d in g  o r  r e c e p t iv e  v o c ab u la ry  d i s o r d e r s .
From th e  a v a i la b l e  s c o re s  on th e  Iowa T e s t o f  B a s ic  S k i l l s  (19) i t  
was found t h a t  th e  a v e rag e  f o r  th e  norm al group was th e  7 7 th  p e r c e n t i l e  
and  th e  sp eech  d e f e c t iv e  group th e  56t h  p e r c e n t i l e .  The av e rag e  p e rc e n ­
t i l e  on th e  Peabody P ic tu r e  V ocabu lary  T e s t  (9 ) was th e  78t h  f o r  th e  
norm al g ro i^  and th e  4 9 th  f o r  th e  sp eech  d e f e c t iv e  g roup . These r e s u l t s  
i n d ic a t e  th e  s u p e r io r  l e v e l  o f  th e  norm al group o v e r th e  speech  d e f e c t iv e  
group i n  t h e i r  r e a d in g  and r e c e p t iv e  v o c a b u la ry  a b i l i t i e s ,  A l th o u ^  
th e s e  p e r c e n t i l e s  w ould s u g ^ s t  t h a t  th e  sp eech  d e f e c t iv e  group was 
a v e rag e  i n  lan g u ag e  a b i l i t y ,  th e y  w ere a c t u a l l y  i n f e r i o r  when com pared t o  
a l l  f i f t h  g ra d e rs  i n  t h i s  a r e a .  F o r e x a irp le , th e  av e rag e  p e r c e n t i l e  f o r  
a l l  f i f t h  g ra d e rs  i n  th e  M isso u la  P u b lic  S choo ls on th e  Iowa T e s t  o f  
B a s ic  S k i l l s  (19) was th e  63rd  i n d i c a t i n g  th e  i n f e r i o r  language  a b i l i t y  
o f  th e  speech  d e f e c t iv e  group compared t o  a l l  o f  t h e i r  p e e r s ,
A ta p e  r e c o rd in g  was made o f  each  o f  th e  t h i r t y  s u b je c ts  w h ile  
r e a d in g  th e  T e irp lin -D a rle y  S e n ten c es  f o r  D ia g n o s tic  T e s t I te m s , 19-43  
( 3 4 ) ,  A R evere T-3000 ta p e  r e c o r d e r  was u sed  a t  a  speed  o f  7 -1 /2  in c h e s  
p e r  se co n d . As a  r e l i a b i l i t y  check  o f  th e  ex am in e rs  a b i l i t y  t o  i d e n t i f y  
d e f e c t iv e  phonem es, one g ra d u a te  s tu d e n t  from  th e  D epartm ent o f  Speech 
P a th o lo g y  and A udiology a t  th e  U n iv e r s i ty  o f  Montana was s e l e c te d  t o  
l i s t e n  t o  and j u d ^  th e s e  r e c o r d in g s .  I t  was n e c e s s a ry  t h a t  th e  same 
d e f e c t iv e  phonemes be h e a rd  by t h i s  l i s t e n e r  a s  were h e a rd  by th e  
o r i g i n a l  ex am in er f o r  a  s u b je c t  t o  be  i n  th e  sp eech  d e f e c t iv e  group 
and  no  d e f e c t iv e  phonemes be h e a rd  f o r  a  s u b je c t  t o  be i n  th e  no rm al
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group o I t  was n o t  n e c e s s a ry  t o  e l im in a te  any s u b je c t s  b e ca u se  o f  
d isa g re e m e n t o 
F ilm in g  P ro ced u re
A f te r  a l l  p o t e n t i a l  s u b je c t s  w ere s e l e c te d  a  r e tu r n  t r i p  was made 
t o  e a c h  c h i l d 's  s c h o o l t o  make f i lm s  o f  th e  s u b je c t s  c ra w lin g  and 
c re e p in g ,  A l e t t e r  e x p la in in g  th e  p u rp o se  o f  th e  s tu c ^  and th e  ty p e  o f  
b e h a v io r  t h a t  w ould be f i lm e d  was s e n t  t o  th e  p a r e n ts  (A ppendix A ), I t  
was n e c e s s a ry  t o  r e c e iv e  th e  p a r e n t s  a p p ro v a l a llo w in g  t h e i r  c h i ld  t o  
p a r t i c i p a t e  b e fo re  th e  f i lm in g  was done . P e rm iss io n  was o b ta in e d  f o r  
8 l  p e r  c e n t  o f  th e  p o t e n t i a l  sp eech  d e f e c t iv e  s u b je c t s  and 95 p e r  c e n t 
o f  th e  p o t e n t i a l  no rm al s u b j e c t s .
I n  d o in g  th e  f i lm in g ,  e ac h  s u b je c t  was b r o u g i t  in d iv id u c il ly  i n t o  
th e  g y m as iu m  o r  o th e r  s a t i s f a c t o r y  room i n  h i s  s c h o o l .  The f l o o r s  o f  
a l l  rooms s e l e c te d  t o  do th e  f i lm in g  w ere s i m i l a r  i n  th e  f a c t  t h a t  th e y  
w ere o f  a  s l i c k ,  sm ooth s u r f a c e .  The o n ly  p e rso n s  i n  th e  room were th e  
p h o to g ra p h e r , t h e  exam iner and  th e  s u b je c t ,  A d i s ta n c e  o f  tw en ty  f e e t
was m arked o f f  on th e  f l o o r .  Each s u b je c t  was i n s t r u c t e d  t o  c ra w l and
c re e p  betw een  t h i s  tw en ty  f e e t  and each  was g iv e n  i d e n t i c a l  i n s t r u c t i o n s  
b e fo re  d o in g  s o .  The i n s t r u c t i o n s  w ere a s  fo llo w s  :
CRAWLING: I  w ould l i k e  you t o  l i e  down on th e  f l o o r  on y o u r  s to m ach ,
h e r e ,  ( p o in t in g  t o  th e  l i n e )  and  c ra w l o v e r  t o  h e re  ( p o in t ­
in g  t o  th e  o th e r  l i n e ) ,
CREEPING; (The c h i l d  was b r o u g i t  back  t o  th e  b e g in n in g  l i n e ,  ) I  w ould 
l i k e  you t o  ^ t  down on th e  f l o o r ,  on y o u r hands and k n e e s , 
and c re e p  from  h e re  ( p o in t in g  t o  th e  l i n e )  t o  h e re  ( p o in t in g  
t o  th e  o th e r  l i n e ) .
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I f  t h e  c h i l d  a sk ed  q u e s t io n s  th e  i n s t r u c t i o n s  w ere r e p e a te d  w ith o u t 
g iv in g  any s u g ^ s t i o n s  ab o u t how t o  c a r r y  them  o u t .
As e ac h  c h i ld  c ra w le d  and c r e p t  betw een  th e  d e s ig ia te d  p o in ts  
m otion  p i c t u r e s  w ere made o f  h im . The p i c t u r e s  w ere ta k e n  w ith  a  Camex 
8mm s in g le  le n s  r e f l e x  movie cam era a t  24 fram es p e r  second  on Kodak 
T r i-X  movie f i lm . The m ovies w ere made w ith  a l l  su b je c ts  c ra w lin g  and 
c re e p in g  to w ard s  th e  cam era and th e n  tu r n in g  a ro u n d  and c ra w lin g  and 
c re e p in g  away from  th e  cam era . In  t h i s  way t h e i r  h e a d , e y e s , h a n d s , 
f in g e r s  and arms c o u ld  be o b se rv ed  a s  th e y  c raw led  and c re p t  to w ard s  
th e  cam era and t h e i r  f e e t  and le g s  c o u ld  be o b se rv ed  a s  th e y  c ra w led  
and  c r e p t  away from  th e  cam era. The M s s o u la  s u b je c t s  w ere f ilm e d  w ith  
th e  p h o to g ra p h e r  s ta n d in g  i n  a  d i r e c t  l i n e  w ith  th e  s u b j e c t s .  The 
G re a t F a l l s  s u b je c t s  were f i lm e d  w ith  th e  p h o to g ra p h e r  a t  a  sm a ll 
a n g le  t o  th e  s u b je c t s  l i n e  o f  c ra w lin g  and c re e p in g  so  t h a t  a  s l i ÿ i t  
s id e  view  was o b ta in e d .  B oth  p o s i t io n s  f o r  f i lm in g  were found t o  be 
a d e q u a te .
A n a ly s is  o f  F ilm s
A f te r  th e  f i lm s  w ere made and p ro c e s s e d  th e y  w ere a n a ly z e d  by s i x  
g ra d u a te  s tu d e n ts  from  th e  D epartm ent o f  Speech P a th o lo g y  and  A udiology 
a t  th e  U n iv e rs i ty  o f  M ontana, These s i x  s tu d e n ts  were t r a i n e d  i n  
a n a ly z in g  th e  f i lm s  by t h i s  e x am in e r. The t r a i n i n g  c o n s is te d  o f  t h e i r  
o b s e rv in g  and d i s c u s s in g  f i lm s  ta k e n  d u r in g  a  p i l o t  s tu d y  o f  c h i ld r e n  
c ra w lin g  and c re e p in g  and  o f  t h e i r  d i s c u s s in g  th e  c a te g o r ie s  t o  be 
a n a ly z e d . A f te r  th e  t r a i n i n g  th e s e  s i x  s tu d e n ts  w ere d iv id e d  i n t o  two 
g ro u p s o f  th r e e  e ac h  and each  groLçj a n a ly z e d  f i f t e e n  s u b j e c t s .  The 
filiTB o f  th e  t h i r t y  s u b je c t s  i n  th e  s tu d y  w ere a rra n g e d  in  random  
o r d e r  so  t h a t  th e  v iew ers  w ere n o t  aw are o f  w hich c h i ld r e n  w ere from
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th e  no rm al and w hich from  th e  sp e ec h  d e f e c t iv e  group» In  a n a ly z in g  th e  
f i lm s  e a c h  v iew er was g iv en  a  c h a r t  i n  w hich th e  b e h a v io r a l  c a te g o r ie s  
w ere l i s t e d  (A ppendix B )» A B o lex  P a i l l a r d  P r o je c to r  was u se d  f o r  
a n a ly z in g  th e  f i lm s .  F ilm s o f  e ac h  c h i l d  w ere shown a t  l e a s t  two tim e s  
a t  16 f lam es p e r  seco n d  and  upon r e q u e s t  from  th e  o b s e rv e rs  w ere shown 
a d d i t i o n a l  t im e s  a t  I 6 f r a n e s  p e r  second  o r  a t  5 fram es p e r  seco n d .
The r e s u l t s  o b ta in e d  by e ac h  v iew er i n  a  g roup were com pared t o  se rv e  
a s  a  c o n s is te n c y  c h ec k . F o r a  p a t t e r n  t o  be a c c e p te d  f o r  each  s u b je c t  
a s  f i n a l  d a ta  i t  was n e c e s s a ry  t h a t  two o f  th e  t h r e e  o b se rv e rs  a g re e  
on th e  same p a t t e r n .  Any p a t t e r n  show ing d isa g ree m e n t among a l l  t h r e e  
o b s e rv e r s  f o r  a  p a r t i c u l a r  s u b je c t  was e l im in a te d  from  th e  f i n a l  d a ta .
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RESULTE
CI-IAPTER I I I
F i f t e e n  f i f t h  g rad e  c h i ld r e n  w ith  n o r m l  lan g u ag e  w ere m atched cn 
th e  b a s i s  o f  s e x  and age w ith  a  g roup  o f  f i f t e e n  c h i ld r e n  w ith  sp eech  
d e fee tS o  T hese t h i r t y  s u b je c t s  w ere f i lm e d  w h ile  c ra w lin g  and  c re e p ­
i n g  i n  an  e f f o r t  t o  d e te rm in e  w h e th e r any s i g n i f i c a n t  d i f f e r e n c e s  were 
p r e s e n t  be tw een  th e  c ra w lin g  and c re e p in g  p a t t e r n s  o f  th e  sp eech  d e fe c ­
t i v e  and  th e  norm al g ro u p s , A c o e f f i c i e n t  o f  r i s k  o f  5 p e r  c e n t  was 
usedo The f i lm s  w ere a n a ly z e d  by s i x  t r a i n e d  j u d ^ s .  These j u d ^ s  
c a te g D riz e d  th e  c ra w lin g  and  c re e p in g  b e h a v io r  o f  e ac h  s u b je c t  u s in g  
s ix ty - n in e  p o s s ib le  b e h a v io r  p a t t e r n s .
The F i s h e r  E x ac t P r o b a b i l i t y  T e s t  (31 ) was a p p l ie d  t o  th e  s ix ty - n in e  
p o s s ib le  p a t t e r n s  o f  c ra w lin g  and c re e p in g . Twenty o f  th e s e  p a t t e r n s ,  
e le v e n  c ra w lin g  and n in e  c re e p in g ,  w ere c o n s id e re d  by t h i s  w r i t e r  t o  be 
" c o r r e c t " ,  A s t a t i s t i c a l  a n a ly s i s  o f  th e s e  " c o r r e c t"  p a t t e r n s  showed 
t h a t  on none o f  th e  e le v e n , c ra w lin g  p a t t e r n s  and on o n ly  one o f  th e  
n in e  c re e p in g  p a t t e r n s  d id  th e  two g roups d i f f e r  by an amount n o t  
a t t r i b u t a b l e  t o  chance  (s e e  T ab le  1 ) ,  I t  was found t h a t  a  s i g n i f i c a n t l y  
h i ^ e r  num ber o f  s u b je c t s  from  th e  no rm al g roup c re p t  w ith  t h e i r  f i n ^ r s  
h e ld  t i ^ t l y  t o o t h e r  o r  s p re a d  o n ly  s l i ^ t l y  as opposed t o  b e in g  sp re a d  
w id e ly . Of th e  tw e n ty  " c o r r e c t "  c ra w lin g  and c re e p in g  p a t t e r n s ,  u s in g  
t h e  f iv e  p e r  c e n t l e v e l ,  one d i f f e r e n c e  c o u ld  be e :g )ec ted  t o  d e v ia te  
" s i g n i f i c a n t l y "  from  z e ro  by chance a lo n e .  The r e s u l t s  o f  th e  s t a t i s t i c a l  
a n a ly s i s  o f  th e  f o r ty - n in e  " in c o r r e c t "  p a t t e r n s  showed t h a t  th e  two 
g roups d i f f e r e d  s i g n i f i c a n t l y  on o n ly  one ( s e e  A ppendix B) „ T h is  to o  
c o u ld  be ejqpected  t o  o c c u r  by chance  when th e s e  many t e s t s  w ere u s e d ,
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Table I .  Frequency o f  "C orrec t"  Craw ling and C reeping P a tte rn s  Observed in  Speech D efec tive  (N=15) and 
normal (N=15) F i f th  G raders in  Comparison to  Frequency o f  O ther P a tte rn s
CATEGORY AMD PATTERN NOR- EEFEC- PROBAB-* CATEGORY AND PATTERN NOR- EEFEC- PROBAB-*
MAL TIVE ILITY MAL TIVE ILITY
12 13
9 8
MANNER OF CRAVJLBĜ  ^
C ro ss-p a tte rn  craw l 5 5
O ther 10 10
-----------------------------------------------------
Head l i f t e d  to  ap p ro x ,45 degree 
angle 
O ther
Eyes io o lan g  downward 
O ther 
BODY
Torso rem ains in  c o n ta c t w ith  11 11
f lo o r
O ther _  7 6
Feet rem ain in  c o n ta c t w ith  2 2
f lo o r
O ther 24 29
M b s  m  -----------------------------------------------------
Hands rem ain f l a t  on f lo o r  11 l4
O ther 5 2
K d F  H lF e c te d - fo rw d -------------------7 "  ” 1^
O ther 5 1
F i n ^ i ^  heTd“ t r ÿ t r y “ t ô ^ t h e F  " i T  “  " l3
sp read  s l i g i t l y  
O ther 2 2
Â Æ “p a ï  " a T tF r F a ta 'i r S iF e F  ’  ”  F  "  “ lO
O ther 2 2
S ta r t in g 'p o s r t r o n  “ f “ aFiB In  F  IF
f ro n t  o f  body 
O ther 3 3
C ontact on forearm s 4 J





d ro s s -p a t te m  c reep in g 13 11
O ther 2 4 NS
ifead d ire c te d  downward 9 8
O ther 2 5 NS
Eyes look ing  downward “ F "
O ther 6 5 NS
I £ G S " A l ) l ^ --------------
tnas MB MB BM « a
Legs and to e s  s l id e  a long  f lo o r 7 5
no t l i f t e d  d u rin g  forward
p ro g ress io n
14 NSO ther 10
Lege move In  a l t e r n a te  manner 15 iF  “  ”  ’  ”
O ther 0 4 NS
H A irn F .l^ S .^ G E R S ---------------------
dands rem ain f l a t  on f lo o r 11 11
O ther 2 3 NS
H n ^ r ”  h e T d " t r ^ t r y ”tô g ë th e F  “  “ “ i F “
o r  sp read  s l ig h t ly
O ther 0 5 .05
HaFdi* FiFeFtFd“"fôrrô rd ------------------ " 1 1 “










]S^fe“ and'Tiâhds7TFvê TbFfârd In" 
a l te r n a te  manner 
O ther
IF  “ "iF
NS
*F isher Exact P ro b a b ili ty  T est
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T h e re fo re  3 t h e  h y p o th e s is  t h a t  d i f f e r e n c e s  i n  th e  c ra w lin g  and c re e p in g  
p a t t e r n s  o f  c h i ld r e n  who have sp eech  d e f e c t s  and  a  m atched gorup o f  
c h i ld r e n  w ith  no sp e e c h , r e a d in g  o r  r e c p e t iv e  v o c ab u la ry  d is o r d e r s  
w ould be found  w hich c o u ld  n o t  be a c c o u n te d  f o r  by chance  was n o t 
su p p o r te d .
E x am in a tio n  o f  th e  freq u e n cy  o f  o c c u rre n c e  o f  th e  s ix ty - n in e  
d i f f e r e n t  p a t t e r n s  o f  c ra w in g  and c re e p in g  showed some te n d e n c ie s  n o t 
s u b je c te d  t o  a  p r o b a b i l i t y  t e s t .  F i f ty -o n e  o f  th e  p o s s ib le  s ix ty - n in e  
p a t t e r n s  w ere o b se rv ed  i n  th e  c ra w lin g  and c re e p in g  b e h a v io r  o f  th e  
s u b j e c t s .  S ev en teen  o f  th e  tw e n ty  " c o r r e c t "  p a t t e r n s  were found t o  be 
th o s e  u sed  m ost f r e q u e n t ly  by s u b je c t s  from  b o th  th e  sp eech  d e f e c t iv e  
and  no rm al g ro u p s . In  b o th  g roups i t  was found  t h a t  ’n e i t h e r  a  
c r o s s - p a t t e r n  o r  a  h o m o la te ra l  c ra w l ' was u sed  more f r e q u e n t ly  th a n  
th e  " c o r r e c t "  'c r o s s - p a t t e r n  c r a w l '.  I t  was a l s o  found t h a t  th e  f e e t ,  
r a t h e r  th a n  r ^ n a in ln g  i n  c o n ta c t  w ith  th e  f l o o r  w h ile  c ra w lin g  ( " c o r r e c t " ) ,  
more f r e q u e n t ly  w ere l i f t e d  o f f  th e  f l o o r ( " i n c o r r e c t " ) ,  A lso , a s  many 
s u b je c t s  c ra w led  by m aking c o n ta c t  w ith  th e  hands o n ly  w ith o u t th e  
arm s b e in g  i n  c o n ta c t  w ith  th e  f l o o r  ( " in c o r r e c t " )  a s  c raw led  by m aking 
c o n ta c t  w ith  th e  fo rea rm s ( " c o r r e c t " ) .
A ll  g i r l s  i n  b o th  th e  sp e ec h  d e f e c t iv e  and norm al g roups c raw led  
by m aking no a tte m p t t o  u t i l i z e  t h e i r  le g s  i n  m aking fo rw ard  p r o g r e s s io n .  
As t h e i r  a m s  p u l le d  e i t h e r  i n  u n iso n  o r  i n  an  a l t e r n a t e  m anner t h e i r  
l e g s  rem ained  e x te n d ed  and  in  c o n ta c t  w ith  th e  f l o o r  o r  e x te n d e d  and 
r a i s e d  o f f  th e  f l o o r .  S ix  o f  th e  tw e n ty  m ale s u b je c t s  a l s o  c ra w led  in  
t h i s  m anner. The re m a in in g  m ales u t i l i z e d  t h e i r  le g s  d u r in g  c ra w lin g  
by f l e x i n g  and  e x te n d in g  them .
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An I n t e r e s t i n g  f in d in g  was t h a t  th e  s u b je c t s  from  th e  sp eech  
d e f e c t iv e  group c ra w led  by u s in g  ’’c o r r e c t ’' p a t t e r n s  more f r e q u e n t ly  
th a n  d id  th e  n o r m l  g ro u p . The no rm al group, however, u sed  a l l  e x c e p t 
one " c o r r e c t ” c re e p in g  p a t t e r n  moi% f r e q u e n t ly  th a n  d id  th e  speech  
d e f e c t iv e  g ro u p . T h is  would I n d ic a te  t h a t  i n  t h i s  s tu d y  th e  sp eech  
d e f e c t iv e  group c ra w le d  more " c o r r e c t l y ” th a n  d id  th e  norm al group 
b u t t h a t  th e  no rm al group c re p t  more " c o r r e c t ly "  th a n  d id  th e  sp eech  
d e f e c t iv e  g ro u p . The r e a d e r  sh o u ld  remember t h a t  th e s e  a re  o b se rv ed  
d i f f e r e n c e s  w hich c o u ld  have o c c u rre d  by c h an ce .
The r e s u l t s  o f  t h i s  s tu d y  I n d i c a t e ,  t h e r e f o r e ,  t h a t  th e  c ra w lin g  
and c re e p in g  p a t t e r n s  o f  c h i ld r e n  h a v in g  a  sp eech  d i s o r d e r  do n o t 
d i f f e r  s i g n i f i c a n t l y  from  c h i ld r e n  h a v in g  no sp e e c h , re a d in g  o r  
r e c e p t iv e  v o c a b u la ry  d i s o r d e r s .
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DISCUSSION 
CHAPTER IV
D e la c a to 's  th e o ry  i n d i c a t e s  t h a t  sp eech  and r e a d in g  d is o r d e r s  
(7s P° 7) a r e  a  r e s u l t  o f  In a d e q u a te  n e u r o lo g ic a l  o rg a n iz a t io n  and 
t h a t  t h i s  In a d e q u a te  n e u r o lo g ic a l  o r g a i i lz a t ic n  I s  e v id e n t  In  th e  c ra w l­
i n g  and c re e p in g  p a t t e r n s  u sed  by c h i ld r e n  w ith  sp eech  and re a d in g  
d is o rd e r s o  In  t h i s  s tu d y  fo u r te e n  o f  th e  f i f t e e n  sp eech  d e fe c t iv e  
s u b je c t s  h ad  a s  t h e i r  most d e f e c t iv e  sounds th e  / s /  o r  th e  / r / .  None 
o f  th e s e  fo u r te e n  w ere c o n s id e re d  t o  have a  s e v e re  sp eech  d e f e c t  and 
t h e i r  c ra w lin g  and c re e p in g  p a t t e r n s  w ere n o t  found  t o  be s i g n i f i c a n t l y  
d i f f e r e n t  from  th e  s u b je c t s  w ith  no sp e e c h g r e a d in g  o r  r e c e p t iv e  
v o c a b u la ry  d is o rd e rs o  I t  I s  p o s s ib le  t h a t  a  d i f f e r e n c e  would e x i s t  
i n  th e  c ra w lin g  and  c re e p in g  p a t t e r n s  o f  s u b je c t s  w ith  more se v e re  
a r t i c u l a t i o n  d i s o r d e r s  a s  opposed t o  th o s e  w ith  a  s l i g h t  o r  no a r t i c u ­
l a t i o n  d i s o r d e r  a lth o u g n  t h i s  was n o t e v id e n t  from  th e  one s u b je c t  i n  
t h i s  s tu d y  who had  a  se v e re  a r t i c u l a t i o n  d i s o r d e r  c h a r a c te r iz e d  by 
num erous s u b s t i t u t i o n s  and o m iss io n s  u A lthough  th e s e  fo u r te e n  sub­
j e c t s  had  s l i g h t  a r t i c u l a t i o n  d e fe c ts ^  t h e i r  r e a d in g  and r e c e p t iv e  
v o c a b u la ry  s c o re s  w ere below  a v e ra g e  I n d i c a t in g  t h a t  t h e i r  language  
a b i l i t y  was lo w er th a n  w ould be e x p e c te d  from  th e  r e l a t i v e l y  i r l ld  
a r t i c u l a t i o n  p ro b lem . I f  one s t i l l  s u p p o r ts  D elacato® s h y p o th e s is ,  
s u p p o r t iv e  e v id e n c e  m l^Æ  be found  u s in g  on ly  a  group w ith  v e ry  s e v e re  
lan g u a g e  d i s o r d e r s .  I t  I s  i n t e r e s t i n g  t o  n o te  t h a t  s u b je c t s  s e l e c t e d  
on th e  b a s i s  o f  m ild  a r t i c u l a t i o n  d i s o r d e r s  w ere a s  a  g roup lo w e r i n  
o t h e r  lan g u ag e  a t t r i b u t e s .  T h is  I s  c o n s i s t e n t  w ith  r e s e a r c h  show ing 
a  c o r r e l a t i œ  betw een  a r t i c u l a t i o n  d i s o r d e r s  and  r e a d in g  p rob lem s and
23
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i n d i c a t e s  some o f  th e  f a l l a c y  o f  c a te g o r iz in g  I n d iv id u a ls  a s  h a v in g  
s im p le  a r t i c u l a t i o n  p rob lem s g
D e la c a to  ' s  th e o ry  i n d i c a t e s  t h a t  th e  n e u r o lo g ic a l  o r ^ n i z a t i o n  o f  
c h i ld r e n  haxdng sp eech  and r e a d in g  d i s o r d e r s  w i l l  be  d i f f e r e n t  from  
t h a t  o f  c h i ld r e n  h a v in g  no sp eech  an d  re a d in g  d is o r d e r s  and t h a t  t h i s  
d i f f e r e n c e  i n  n e u ro lo g ic a l  o r g a n iz a t io n  can be  o b se rv ed  i n  th e  c ra w lin g  
and c re e p in g  p a t t e r n s  o f  t h e s e  c h i ld r e n .  A lthough h i s  f i r s t  c o n te n tio n  
may be  t r u e  in  some c a s e s ,  t h a t  sp e ec h  and re a d in g  d is o r d e r s  do r e f l e c t  
d i f f e r e n c e s  i n  n e u r o lo g ic a l  o r g a n iz a t io n ,  h i s  second  c o n te n t io n ,  t h a t  
d i f f e r e n c e s  i n  n e u r o lo g ic a l  o r g a n iz a t io n  can  be o b se rv ed  i n  c ra w lin g  
and c re e p in g  p a t t e r n s ,  may n o t be t r u e  s in c e  c ra w lin g  and c re e p in g  
p a t t e r n s  m ight n o t o n ly  r e f l e c t  n e u ro lo g ic a l  o r g a n iz a t io n  b u t a ls o  
c u l t u r a l  and  e n v iro n m e n ta l v a r i a b l e s , The r e s u l t s  o f  t h i s  s tu d y  d id  
n o t  i n d i c a t e  a d i f f e r e n c e  i n  th e  c ra w lin g  and c re e p in g  p a t t e r n s  o f  
c h i ld r e n  w ith  and c h i ld r e n  w ith o u t speech  and r e a d in g  d i s o r d e r s .  The 
fo llo v /in g  c u l t u r a l  and  e n v iro n m e n ta l f a c t o r s ,  how ever, c o u ld  have masked 
th e  e f f e c t s  o f  n e u r o lo g ic a l  o rg a n iz a t io n  on th e  c ra w lin g  and c re e p in g  
p a t t e r n s  o f  th e  s u b j e c t s , The age group s e r v in g  as s u b je c ts  was p e rh ap s  
n o t th e  most d e s i r a b le  b e ca u se  o f  s o c i a l  a n x i e t i e s , A f e e l in g  o f  b e in g  
" to o  o ld  t o  c raw l and c re e p "  o r  co n ce rn  ab o u t s o i l i n g  t h e i r  c lo th e s  
may have in f lu e n c e d  th e  s u b je c t s  b e h a v io r , Not d e s i r i n g  to  s c u f f  th e  
to e s  o f  t h e i r  shoes o r  o f  m ark ing  th e  f l o o r  w ith  t h e i r  shoes c o u ld  have 
in f lu e n c e d  th e  num ber o f  s u b je c t s  r a i s i n g  t h e i r  to e s  i n  th e  a i r  w h ile  
c ra w lin g  and  c re e p in g . The c ra w lin g  p a t t e r n s  o f  th e  s u b j e c t s ,  p a r t i -  
c u l a r i l y  th e  p a t t e r n s  o f  th e  a rm s , hands and le g s  u sed  by th e  n a le s  
c o u ld  have been  in f lu e n c e d  by t h e i r  i n t e r e s t  i n  t e l e v i s i o n  shows d i s ­
p la y in g  army men c ra w lin g  and in  t h e i r  i n t e r e s t  i n  p la y in g  combat games.
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S e lf - c o n s c io u s n e s s  on th e  p a r t  o f  g i r l s  b e ca u se  o f  d r e s s e s  and b a re  le g s  
c o u ld  have h in d e re d  t h e i r  d e s i r e  t o  u se  t h e i r  l e ^  t o  a id  i n  m aking 
fo rv /a rd  p ro g re s s io n »  A ll  s u b je c t s  w ere g iv en  a  d e s ig n a te d  s p a c e , marked 
o f f  by l i n e s ,  t o  c ra w l and  c re e p  betw een r a t h e r  th a n  b e in g  a sk  t o  b e g in  
c ra w lin g  a t  a  c e r t a i n  mark and t o  c ra w l and  c re e p  u n t i l  t o l d  t o  s to p .
I t  was f e l t  t h a t  th e  head  and eye  p o s i t io n s  w ere a l t e r e d  by some sub­
j e c t s  w a tc h in g  f o r  th e s e  l i n e s  o r  w a tc h in g  th e  c a n e ra . I n v e s t ig a to r s  
w ish in g  t o  p u rsu e  t h i s  a r e a  f u r t h e r  sh o u ld  c o n s id e r  th e s e  f a c t o r s .
As n o te d  i n  t h e  p ro c e d u re  c h a p te r ,  b o th  p o s i t io n s  o f  th e  cam era 
p ro v ed  t o  be a d e q u a te . I t  v/as fo u n d , how ever, t h a t  f i lm in g  th e  sub­
j e c t s  com ing d i r e c t l y  a t  th e  cam era and g o in g  d i r e c t l y  away fhom i t  
was more d e s i r a b l e  f o r  a n a ly z in g  a l l  th e  p o s i t io n s  and movements th a n  
was f i lm in g  th e  s u b je c t s  a t  an a n g le .
The nuntoer o f  s u b je c t s  f o r  t h i s  s tu d y  was r e l a t i v e l y  s m a ll .  I t  
was n o t  b e l ie v e d  t h a t  a  l a r g e r  num ber would have made a  s i g n i f i c a n t  
d i f f e r e n c e  i n  th e  r e s u l t s  o b ta in e d .  The even d i s t r i b u t i o n  o f  s u b je c t s  
from  th e  speech  d e f e c t iv e  and th e  no rm al group f a l l i n g  w ith in  each  
p a t t e r n  o f  e r a / / l in g  and c re e p in g  in d ic a te d  t h a t  a  l a r ^ r  num ber o f  
s u b je c t s  would m ere ly  have in c r e a s e d  th e  t o t a l s  f o r  each  p a t t e r n  and 
n o t  c h a n ^ d  th e  r e s u l t s  i n  any s i g n i f i c a n t  m anner.
The p r e s e n t  s tu d y  does n o t su p p o r t th e  h y p o th e s is  t h a t  c h i ld r e n  
h a v in g  a  sp eech  d i s o r d e r  c h a r a c te r i z e d  by th e  s u b s t i t u t i o n ,  o m iss io n  
o r  d i s t o r t i o n  o f  a  sound would have c ra w lin g  o r  c re e p in g  p a t t e r n s  s i g n i ­
f ie .a n t ly  d i f f e r e n t  from  c h i ld r e n  v /ith  no sp e e c h , r e a d in g  o r  r e c e p t iv e  
v o c a b u la ry  d i s o r d e r s .  I f  D e la c a to 's  c o n te n t io n  i s  c o r r e c t ,  t h a t  sp eech  
and r e a d in g  d i s o r d e r s  a re  th e  r e s u l t  o f  a  c h i l d 's  n o t  a d e q u a te ly
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c o n p le t in g  a  s ta g e  o f  developm ent and t h a t  t h i s  in a d e q u a te  d e v e lo p ­
ment r e s u l t s  i n  a  la c k  o f  n e u r o lo g ic a l  o r g a n iz a t io n  a t  e i t h e r  th e  l e v e l  
o f  th e  s p i n a l  c o rd ,  m e d u lla , p o n s , m id -b ra in  o r  c o r t e x ,  and t h a t  such  a  
la c k  o f  n e u ro lo g ic a l  o r g a n iz a t io n  i s  e v id e n t  i n  th e  c ra w lin g  and 
c re e p in g  p a t t e r n s  o f  a  c h i ld  w ith  a  sp eech  o r  r e a d in g  d i s o r d e r .  I t  was 
n o t  s u p p o r te d  by t h i s  s tu d y . I f  th e  c o n p re h en s lv e  a n a ly s i s  o f  c ra w l­
i n g  and c re e p in g  p a t t e r n s  u se d  i n  t h i s  s tu d y  d id  n o t show any s i g n i ­
f i c a n t  d i f f e r e n c e s  betw een  th e  two g roups b ecau se  o f  th e  exam iners 
la c k  o f  k n o w le d ^  r e g a r d in g  s p e c i f i c  p a t t e r n s  t o  lo o k  f o r ,  and i f  
D e la c a to  o b se rv e s  s p e c i f i c  p a t t e r n s  and h as  te c h n iq u e s  f o r  o b se rv in g  
them  i t  i s  f e l t  he  m ust in fo rm  u s o f  them  b e fo re  t h i s  n e th o d  can  be 
u t i l i z e d  t o  d e te rm in e  w h e th e r  c o n p le te  o r  in co m p le te  n e u ro lo g ic a l  
o r ^ n i z a t i o n  i s  p r e s e n t .
As was in d ic a te d  by s tu d i e s  c i t e d  e a r l i e r  i n  t h i s  p a p e r ,  l a t e r a ­
l i t y  and  m otor a b i l i t i e s ,  i n  a g re e rœ n t w ith  D e la c a to ’ s th e o r y ,  do show 
a  p o s i t i v e  c o r r e l a t i o n  w ith  l a n g u a ^  d i s o r d e r s .  I t  i s  p o s s ib le  t h a t  
o th e r  p ro c e d u re s  f o r  d e te rm in in g  n e u r o lo g ic a l  o r g a n iz a t io n  u se d  by 
D e la c a to  a r e  more a d e q u a te  th a n  th e  e v a lu a t io n  o f  c ra w lin g  and c re e p in g . 
The r e s u l t s  o f  t h i s  s tu d y ,  how ever, i n d ic a t e  t h a t  th e s e  p ro c e d u re s  
sh o u ld  a l s o  be i n v e s t l g i t e d  b e fo re  th e y  a r e  u n q u e s tio n a b ly  u se d .
S tu d ie s  u t i l i z i n g  an  e x p e r im e n ta l  d e s ig n  s i m i l a r  t o  t h a t  u sed  f o r  t h i s  
s tu d y  w ould be f e a s i b l e  f o r  e v a lu a t in g  such  b e h a v io r  a s  s le e p in g  p o s i ­
t i o n s  assum ed by c h i l d r e n ,  th e  a b i l i t y  o f  c h i ld r e n  t o  s u p in a te  and 
p ro n a te  t h e i r  hands and th e  w r i t in g  p o s i t io n s  assum ed by c h i ld r e n  ( 6 ,  
p p . 8 6 , 8 9 , 9 7 ) c A gain D e la c a to ’s  th e o ry  i n d i c a t e s  t h a t  sp eech  and 
r e a d in g  d i s o r d e r s  a r e  a  r e s u l t  o f  in a d e q u a te  n e u r o lo g ic a l  o r ^ n i z a t i o n  
and t h a t  t h i s  in a d e q u a te  n e u ro lo g ic a l  o r g a n iz a t io n  w ould be e v id e n t  i n
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t h e s e  p a t t e r n s  and a b i l i t i e s  <, I t  i s  th e  o p in io n  o f  t h i s  w r i t e r  t h a t  
D e la c a to * s  p ro c e d u re s  can  n o t be  a c c e p te d  and  u se d  w ith  any d eg ree  o f  
v a l i d i t y  t o  m easure th e  p re s e n c e  o r  ab sen ce  o f  n e u r o lo g ic a l  o rg a n iz a ­
t i o n  u n t i l  th e  r e s u l t s  o f  s tu d i e s  such  a s  th e  above m entioned  c o n firm  
h i s  p o s i t i o n .
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SU'H'-IARY Aim CONCLUSIONS 
CHAPTER V
T h ir ty  f i f t h  g rad e  c h i ld r e n  from  th e  l i i s s o u la  and G reat F a l l s ,  
M ontana S choo ls w ere s e l e c t e d  t o  s e rv e  as s u b je c t s  f o r  t h i s  s tu d y . F i f ­
t e e n  o f  th e  c h i ld r e n  vrtio s e rv e d  a s  th e  sp eech  d e f e c t iv e  s u b je c t s  were 
ch o sen  on th e  b a s i s  o f  t h e i r  r a i s a r t i c u l a t io n s  c h a r a c te r iz e d  by th e  
s u b s t i t u t i o n ,  o m iss io n  o r  d i s t o r t i o n  o f  one o r  more sounds i n  two o f  th e  
t h r e e  p o s i t i o n s .  The e r r o r s  w ere c o n s i s t e n t  i n  b o th  re a d in g  and on 
th e  p ro d u c tio n  o f  i s o l a t e d  w ords. The no rm al s u b je c t s  w ere m atched 
w ith  th e  d e f e c t iv e  s u b je c t s  on th e  b a s i s  o f  age and s e x  and p o s s e s se d  
no sp e e c h , r e a d in g  o r  r e c e p t iv e  v o c a b u la ry  d i s o r d e r s .  On th e  b a s i s  
o f  D e la c a to * s  th e o ry  o f  sp eech  and re a d in g  d i s o r d e r s ,  i t  was hypo­
t h e s iz e d  t h a t  a  s i g i i f i c a n t  d i f f e r e n c e  would be found betw een th e  
c ra w lin g  and c re e p in g  p a t t e r n s  o f  th e  s u b je c t s  i n  th e  norm al group 
and  th o s e  o f  th e  s u b je c t s  i n  th e  sp eech  d e f e c t iv e  group t h a t  c o u ld  
n o t be a cc o u n te d  f o r  by ch an ce . A c o e f f i c i e n t  o f  r i s k  o f  5 p e r  c e n t 
was u se d . Movies w ere made o f  th e  t h i r t y  s u b je c t s  c ra w lin g  and c re e p ­
in g  and  th e s e  m ovies were a n a ly z e d  i n  slow  m otion  by s i x  t r a i n e d  
ju d g e s  i n  te rm s o f  m anner o f  c ra w lin g  and c re e p in g ,  p a t t e r n s  o f  th e  
h e a d , e y e s ,  body , l e g s ,  f e e t ,  a rm s, hands and f i n g e r s .  C a te g o r ie s  
c o n s i s t in g  o f  s i x t y  n in e  p a t t e r n s  o f  c ra w lin g  and c re e p in g  b e h a v io r  
w ere u sed  by th e  Ju d g es  i n  a n a ly z in g  th e  f i lm s .  A F is h e r  E xac t P ro ­
b a b i l i t y  T e s t (31) was u se d  t o  t e s t  group d i f f e r e n c e s  o f  each  o f  th e  
s i x t y  n in e  p a t t e r n s .  Trie n o rm als  and d e f e c t iv e s  w ere found t o  d i f f e r  
s i g n i f i c a n t l y  on o n ly  two o f  th e  s i x t y  n in e  p a t t e r n s .  S in c e  two o u t
28
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o f  s i x t y  n in e  " s i g n i f i c a n t "  r e s u l t s  c o u ld  be e jç ie c te d  t o  o c c u r  by 
chance  a lo n e ,  th e  h y p o th e s is  t h a t  a  s i g n i f i c a n t  d i f f e r e n c e  w ould be 
found i n  th e  c ra w lin g  and c re e p in g  p a t t e r n s  o f  n o rrra l and sp eech  de­
f e c t iv e  f i f t h  g ra d e rs  was n o t  s u p p o r te d . U n t i l  t h e r e  i s  f u r t h e r  
e n p i r l c a l  e v id e n c e  t o  su p p o r t D e la c a to 's  p ro c e d u re s ,  th e y  sh o u ld  be 
u se d  w ith  a  g r e a t  d e a l  o f  c a u t io n  t o  d e te rm in e  th e  p re s e n c e  o r  
ab sen ce  o f  n e u r o lo g ic a l  o rg a n iz a t io n  and e t io lo g y  o f  speech  and 
r e a d in g  p ro b lem s.
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APPENDIX A
L e t t e r  R e q u e s tin g  P em n issio n  from  P a re n ts  f o r  t h e i r  C h ild  t o  P a r t i c ip a t e  
i n  th e  Study»
A su rv e y  t o  g a th e r  d a ta  f o r  a  M a s te r 's  t h e s i s  a t  th e  U n iv e rs i ty  o f  
M cotana i s  g o in g  t o  be c o n d u c ted  i n  th e  M isso u la  (and  G rea t P a l l s  
S ch o o ls)»  A s e l e c te d  num ber o f  c h i ld r e n  i n  th e  f i f t h  g rad e  have been  
ch o sen  t o  p a r t i c i p a t e  i n  t h i s  su rv ey  and  y o u r c h i ld  h a s  been  among th e s e  
chosen» We would l i k e  t o  r e c e iv e  y o u r c o n sen t a llo w in g  h i s  p a r t i c i p a t ­
io n  b e fo r e  th e  s tu d y  i s  conducted»
The p u rp o se  o f  th e  su rv e y  i s  t o  g a th e r  d a ta  on th e  c ra w lin g  and 
c re e p in g  p a t t e r n s  o f  young c h ild re n »  A c o n s id e ra b le  amount o f  m a te r ia l  
h a s  been  w r i t t e n  r e c e n t ly  r e ^ r d i n g  th e  im p o rta n t r o l e  c ra w lin g  and 
c re e p in g  p la y s  i n  a  c h i l d 's  developm ent and th e  r e l a t i o n s h i p  i t  h a s  t o  
th e  developm ent o f  sp eech  and read in g »  S o h b  a u t h o r i t i e s  b e l ie v e  t h e r e  
i s  a  r e l a t i o n s h i p  betw een  c ra w lin g  and c re e p in g  and language  d ev e lo p ­
m ent, F i r s t  i t  m ust be d e te rm in e d  i f  c ra w lin g  and c re e p in g  p a t t e r n s  can  
be m easured» The p u rp o se  o f  t h i s  s tu d y  i s  t o  d e te rm in e  w h e th e r o r  n o t 
o b s e rv e r s  can  a g re e  on th e  c ra w lin g  and c re e p in g  a b i l i t i e s  o f  c h i ld r e n  
and w h e th e r  o r  n o t  d i f f e r e n c e s  amont c h i ld r e n  a r e  o b s e rv a b le .
The d a ta  w i l l  be c o l l e c t e d  a t  each  c h i l d 's  s c h o o l ,  and i t  w i l l  con­
s i s t  o f  h a v in g  h im  o r  h e r  c ra w l on t h e i r  stom ach and c re e p  on t h e i r  
hands and  k n ees  f o r  a p p ro x im a te ly  20 f e e t ,  Ttovie p i c t u r e s  w i l l  be made 
o f  each  c h i l d  w h ile  c ra w lin g  and c re e p in g  i n  o r d e r  t o  a id  i n  th e  
a n a ly s i s  o f  d a ta .  No i d e n t i t y  w i l l  be  made o f  y o u r  c h i ld  i n  th e  f i lm ­
in g ,  I t  w i l l  ta k e  a p p ro x im a te ly  f iv e  m in u tes  t o  g a th e r  th e  d a ta  f o r  
e ac h  c h i l d .
I t  w ould be a p p re c ia te d  i f  you would s ig n  t h i s  s l i p  and have y o u r  
c h i ld  r e tu r n  i t  t o  h i s  t e a c h e r  b e fo re
R ic h a rd  M» B oehm ler, Ph»D, 
P r o f e s s o r
U n iv e rs i ty  o f  Montana 
1 , , (DO, DO NOT) c o n sen t t o  h a v in g  my
c h i ld  p a r t i c i p a t e  i n  a  su rv e y  t o  s tu d y  th e  c ra w lin g  and c re e p in g  p a t t e r n s
o f  young c h i l d r e n ,  and  t o  h a v in g  movie p i c t u r e s  made o f  him  w h ile  c ra w l­
in g  and c re e p in g  t o  a id  i n  th e  a n a ly s i s  o f  d a ta .
S ig n e d ,
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APPBJDIX B
A C om parison o f  th e  F requency  o f  C o rre c t and I n c o r r e c t  C raw ling  and 
C re e p in g  P a t te r n s  O bserved i n  Speech D e fe c tiv e  (N=15) and Normal 




mmirurümîmï  ........ —.....—.........—
C r o s s - p a t te r n  c ra w l (o p p o s i te  hand and 
k n ee )*
H o m o la te ra l c ra w l (same hand and knee)
N e i th e r  c r o s s - p a t t e m  o r  h o m o la te ra l  
I n c o n s i s t e n t  ( in c o n s is te n c y  betw een  homo­
l a t e r a l  and c r o s s - p a t t e m  and o th e r  
p a t t e r n s )
New c a te g o r ie s  and comments :
HEAD AND EYES
H eaS 'T rfted '^  t o  a p p ro x , 45 d eg ree  a n g le*
Head l i f t e d  o n ly  s l i g i t l y  from  f l o o r  (3  t o  
5 in c h e s )
Head ly in g  on f l o o r — r i ^ t  s id e  
Head ly in g  on f l o o r — l e f t  s id e  
Head l i f t e d  and tu rn e d  t o  s id e  o f
e x te n d e d  arm 
f le x e d  arm  
n e i t h e r  s id e  
in c o n s i s t e n t
Eyes lo o k in g  forvfard  
downward*
fo rw ard  o r  downward ( c a n 't  t e l l )  
New c a te g o r ie s  and comments:
BODY
T orso  rem ains i n  c o n ta c t  w ith  f lo o r*
Body r a i s e s  from  f l o o r  on s id e  o f
f le x e d  arm 
e x te n d e d  arm  
' C e n te r  o f  body r a i s e d  from  f l o o r  (hands o r  
aim s and le g s  i n  c o n ta c t  w ith  f l o o r )
H ips r o l l  t o  s id e  o f  d ra g g in g  l e g
f le x e d  l e g  






















* C o rre c t  p a t t e r n s  o f  c ra w lin g  and c re e p in g  
** F i s h e r  E x ac t P r o b a b i l i ty  T e s t
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PROBA-
CATEGORY DEFECTIVE NORMAL BILITY
i£'G^ A m ------------------------ - --------- --------------------------------------------- - ------------------------
F e e t  rem ain  i n  c o n ta c t  w ith  f l o o r  d u r in g  2 2 NS
fo re w a rd  p ro g re s s io n *
r l g n t  fo o t  1 1
l e f t  f o o t  0 0
i n c o n s i s t e n t  4 3
F e e t  l i f t  o f f  f l o o r  d u r in g  fo rw ard  7 9 NS
p r o g r e s s io n
r i ^ t  fo o t  1 0
l e f t  f o o t  1 1
i n c o n s i s t e n t  4 1
B oth  le g s  d ra g  a t  a l l  t im e s  (no a tte m p t 6 8 NS
o f  le g s  t o  a i d  i n  fo rw ard  p ro g re s s io n )
r i ^ t  l e g  0 0
l e f t  l e g  0 1
i n c o n s i s t e n t  2 0
Toes " d ig "  i n t o  f l o o r  3 0 NS
r i ^ t  fo o t  0 0
l e f t  fo o t  0 0
i n c o n s i s t e n t  0 0
New c a te g o r i e s  and comments:
HANDS AND ARMS
Hands rem a in  f l a t  on f l o o r  d u r in g  f o iv a r d  14 11 NS
p ro g re s s io n *
r i # i t  hand  0 0
l e f t  hand  0 0
i n c o n s i s te n t  0 2
Hands fo ld e d  i n t o  f i s t s —palm s d i r e c te d  1 1
downward
r i g h t  hand  0 0
l e f t  hand  0 0
i n c o n s i s t e n t  0 0
Hands fo ld e d  i n t o  f i s t s —palm s d i r e c t e d  1 2 NS
in w ard
r i g h t  hand  0 0
l e f t  hand  0 0
i n c o n s i s t e n t  0 0
Hands d i r e c te d  fo rw ard*  12 7 NS
r i g h t  hand 0 0
l e f t  hand  0 0
i n c o n s i s t e n t  1 1
Hands d i r e c te d  ou tw ard  0 0 NS
r i g i t  hand  0 0
l e f t  hand  0 0
i n c o n s i s t e n t  0 0
NS
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PROBA-
CATEGORY DEFECTIVE NORMAL BILITY
Hands d i r e c t e d  inw ard -------- 0 NS
r i ^ t  hand 0 0
l e f t  hand 0 0
i n c o n s i s te n t 0 0
D u rin g  fo rw ard  p ro g re s s io n  hands rem ain 0 4 .05
a t  s id e  o f  body b u t d i r e c te d  inw ard
r i g h t  hand 0 0
l e f t  hand 0 0
I n c o n s i s t e n t 0 0
F in g e rs  h e ld  t i ^ t l y  t o o t h e r  o r  sp re a d 13 13 NS
s l i g h t l y * 0 0
r i g h t  hand 0 0
l e f t  hand 0 0
i n c o n s i s te n t 0 0
F in g e rs  s p re a d  w id e ly 0 1 NS
r i g n t  hand 0 0
l e f t  hand 0 0
i n c o n s i s te n t 0 0
Can’ t  t e l l  f i n g e r  p o s i t io n 2 1 NS
r i ^ t  hand 0 0
l e f t  hand 0 0
i n c o n s i s t e n t 0 0
Arms D ull i n  a l t e r n a t e  m anner d u r in g 10 9 NS
fo rw a rd  p ro g re s s io n *
i n  u n iso n 2 2 NS
I n c o n s i s t e n t 0 0
R ig a t arm  p u l l s  w h ile  l e f t  rem ains i d l e 0 0 NS
L e f t  arm  p u l l s  w h ile  r l g a t  rem ains i d l e 0 0 NS
S t a r t i n g  p o s i t io n  o f  arms i n  f r o n t  o f  body* 10 8 NS
o u t t o  s id e — away from  body 0 3 NS
o u t t o  s i d e — c lo s e  t o  body 3 9 NS
r i ^ t  arm 0 0
l e f t  arm 0 0
C o n tac t d i r e c t l y  on hands d u r in g  fo rw ard 5 6
p ro g r e s s io n  (arm s n o t i n  c o n ta c t  w ith  
f l o o r )
r i g h t  hand 0 0
l e f t  hand 0 0
i n c o n s i s t e n t 1
C o n tac t on fo rea rm s d u r in g  fo rw ard 7 k NS
p ro g re s s io n *
r i g a t  arm 0 0
l e f t  arm 0 0
i n c o n s i s te n t 1 2
F orearm s fo ld e d  i n  f r o n t  o f  body w ith 3 2 NS
c o n ta c t  on elbow s
c o n ta c t  on fo rea rm s 0 0 NS
r i g a t  arm 0 0
l e f t  arm 0 0
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CATEGORY__________________________ DEFECTIVE NORMAL BILITY
Ccarbact oa elbows during rorward pro­ 0 ......"C " ns ..
gression (elbows remain at side of 
body)
rigit elbow 0 0
left elbow 0 0
Arms remain at side of body but directed
Inward 0 0 NS
ri^t arm 0 0
left arm 0 0
inconsistent 0 0
Pingprs curl 0 0 NS
ri^t hand 0 0
left hand 0 0
inconsistent 0 0
Inconsistent contact on arms and hands 1 1 NS
(sometimes on forearms, on hands, etc,)
ri#it arm 0 1
left arm 0 0
New categories and comments: 
GENERAL
lio change of position 0 0 NS
No forward progression 0 0 NS
New categories and comments : 
MANNER OP CREEPING
Cross-pattem creeping (opposite hand 11 13 NS
and knee)*
Homolateral creeping (same hand and knee) 2 1 NS
Neither cross-pattem or homolateral 1 0 NS
Inconsistent (inconsistency between homo- 1 1 NS
lateral and cross-pattem and other 
patterns)
New categories and conments:
HEAD AND EYES
Head lifted, so face directed forward 5 2 NS
Head directed downward* 8 9 NS
Eyes looking forward 0 1 NS
downward* 8 6 NS
forward or downward (unable 3 4 NS
to tell)
Can't see eye position 2 1 NS
Inconsistent eye position 0 0 NS
New categories and conments;
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CATEGORY DEFECTIVE NORMAL BILITY
LEGS Afib Pe^T .............. . ' ' ■”
lÆg? and to e s  s l i d e  a lo n g  f l o o r —n o t 5 7 NS
l i f t e d  d u r in g  fo rw a rd  p ro g re s s io n *
r i g n t  l e g 0 0
l e f t  l e g 0 0
i n c o n s i s te n t 6 3
Legs and to e s  l i f t  i n t o  a i r 2 2 NS
r i g n t  l e g  and fo o t 0 0
l e f t  l e g  and  fo o t 0 0
in c o n s i s te n t 6 5
Legs move i n  a l t e r n a t e  nanner* 13 15 NS
in c o n s i s te n t 2 0
Legs move i n  u n iso n 0 0 NS
in c o n s i s te n t 0 0
Legs d ra g  d u r in g  fo rw ard  p ro g re s s io n  (no 1 0 NS
a t t e n p t  made by le g s  t o  a id  i n  fo rw ard  
p ro g re s s io n )
r i g h t  l e g 0 0
l e f t  l e g 0 0
i n c o n s i s te n t 1 0
New c a te g o r ie s  and comments; 
HANDS. ARMS. FINGERS
D u rin g  fo rw ard  p r o g re s s io n  hands rem ain 11 11 NS
f l a t  on f lo o r*
r i g j i t  hand 0 0
l e f t  hand 0 0
i n c o n s i s t e n t 2 0
Thuirb ex te n d ed 5 1 NS
r i g i t  thuiTb 0 0
l e f t  thumb 0 0
i n c o n s i s t e n t 2 1
F in g e rs  h e ld  t i g i t l y  t o o t h e r  o r  sp re a d 10 15 .05
s l i g n t l y *
r i g i t  hand 0 0
l e f t  hand 1 0
i n c o n s i s t e n t 2 0
F in g e rs  sp re a d  w id e ly 1 0 NS
r i g i t  hand 0 0
l e f t  hand 0 0
i n c o n s i s t e n t 1 0
C a n 't  t e l l  f i n g e r  p o s i t io n 0 0 NS
r i g h t  hand 0 0
l e f t  hand 0 0
i n c o n s i s t e n t 0 0
Hands fo ld e d  i n t o  f i s t s 0 0 NS
r i g i t  hand 0 0
l e f t  hand 0 0
i n c o n s i s te n t 0 0
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PROBA-
CATEGORY DEFECTIVE NORMAL BILITY
F in g e r s  c u r l 0 É ------ NO
r i g t i t  hand 0 0
l e f t  hand 0 0
i n c o n s i s t e n t 1 0
Hands d i r e c te d  forw ard* 7 11 NS
r i g i t  hand 0 0
l e f t  hand 0 0
i n c o n s i s t e n t 1 2
Hands d i r e c t e d  inw ard  to w a rd  body 0 0 NS
r i # i t  hand 0 0
l e f t  hand 0 0
i n c o n s i s te n t 0 0
Hands d i r e c te d  ou tw ard 2 1 NS
r l ^ t  hand 0 0
l e f t  hand 0 0
i n c o n s i s te n t 3 1
I n c o n s i s t e n t  hand p o s i t io n 1 2 NS
r i g a t  hand 0 0
l e f t  hand 1 0
NSHands tu r n e d  so  f in g e r s  d i r e c te d  to w ard  f e e t  0 0
r i g h t  hand 0 0
l e f t  hand 0 0
i n c o n s i s t e n t 0 0
NSC o n tac t on f i n ^ r s —n o t pa lm  o f  hands 1 0
r i ^ t  hand 0 0
l e f t  hand 0 0
I n c o n s i s t e n t 0 0
NSArms and hands move fo rv /ard  i n  a l t e r n a t e 13 15
manner*
0 NSi n  u n iso n 1
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